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In 1931 the first evidence was presented that the dis- 
ease agranulocytosis was caused by the administration 
of certain drugs.’ Since that time there have accumu- 
lated a large amount of confirmatory data and reports 
of experiments from over the world that this concept 
is correct. The purpose of this paper is to summarize 
this evidence and to make further suggestions con- 
cerning the use of some of these drugs, particularly 
since new preparations are being introduced constantly 
and at least one of them (sulfanilamide) can be den- 
nitely added to the list of offenders. 


AMINOPYRINE 


Ths ta 
of neutropenic diseases is based, first, on geographic 
studies which show that the incidence of the disease 
closely parallels the use of the drug ; second, on the fact 
that the incidence is higher for the groups of the popu- 
lation that are the most habitual users of the drug; 
third, on the collection of records showing that in a 
large majority of patients with agranulocytosis the dis- 
case has followed the administration of the drug, and, 
fourth, on the administration of aminopyrine to an 
occasional patient who has recovered, with consequent 
reproduction of the disease. The fourth type of evidence 
adds conclusive proof that this drug is capable of pro- 
ducing agranulocytosis in an occasignal person. 

In 1935 Kracke and Parker * summarized the rela- 
tionship between agranulocytosis and aminopyrine and 
collected 153 reported cases of agranulocytosis which 
had followed the use of aminopyrine. In 1937 Plum,” 
in the most sive review of the disease that 
has yet appeared, collected 267 cases in which it had 
apparently followed the use of aminopyrine. 

evidence incriminating this drug has been sup- 
ported by clinical experiments in which patients who 
have recovered have been given small doses of the 
preparation and the disease reproduced in them. Such 
experiments have been carried out by Madison and 


TO 


Squier,* Benjamin and Biederman,” Sturgis 
Plum * and others, and all of them demonstrated that 
the occasional person who has been fortunate enough 
to recover from the disease can have it induced a second 
time by the administration of even a small amount of 
aminopyrine. Furthermore, in nearly every case in 
which the disease has developed while the patient was 
being he ized for another condition, it followed 
the administration of this drug. 

of 


Recent clinical ¢ are those 
Dameshek and Colmes,’ who st four patients 
who had recovered from the disease. The first patient 


was given 10 grains (0.6 Gm.) of aminopyrine a 
mouth, had marked leukopenia and recovered. 

second patient was given of 
every two hours for five doses ; there was no immediate 
change in the blood cells, but an attack of agranulocy- 
tosis occurred two weeks later. Another patient, after 
for three doses, 

patients were tested by scratch, intradermal and ‘oak 
tests, an aqueous solution of the drug being used, but 
the results were negative. However, when the same 
solution was mixed with blood serum and permitted 
to age under refrigeration, the tests with this prepa- 
ration were positive. Furthermore, a second attack of 
the disease was produced by the intradermal injection 
of as little as 0.6 grain (0.04 Gm.) of this “serumized 


aminopyrine 

This evidence all indicates that the occasional person 
who acquires the disease after the administration of this 
drug does so on the basis of a hypersensitivity to it. 
Therefore it seems reasonable that the patient is allergic 
to the action of aminopyrine and that the amount of 
the drug given plays little part in the production of the 


This is further indicated by the report of Madison 
and Squier,‘ who gave a single dose of aminopyrine to 
each of two patients, with marked depletion of the 
granulocytes, and the report of Benjamin and Bieder- 
man, who produced marked leukopenia with one dose 
of the drug. 

An im and conclusive link in the incrimina- 
tion of this drug is found in the recent report of Plum," 
in which he showed the incidence of agranulocytosis 
correlated with the use and sale of aminopyrine in 


4. Madison, F. W., and Squier, 


vA A. 208: 161 rate 21) 
6. Sturgis, 
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_. Read before the Section on Pythelegy and Physiology at the Eighty- 
jane anual Season of the American Medical Association, San Francisco, 
une 
1. Kracke, R. R.: The Experimental Production of Agranulocytosis. 
Am. J. Clim. Path. 2: 11 Uae) 1932. 
2. Kracke, R. R., and Pa . F. P.: The Relationship of Drug 
Therapy to J. M. A. 105: 960 (Sept. 21) 1935. of Agranuloc 
3. Clinical Investigations in Agranulo- 
cytosis with Special Reference to the Etiology, translated by Hans 
Andersen, London, H. K. Lewis & Ltd., 1937. 
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cases the hematologic defect was limited to the granulo- 
cytes and there was no anemia or sign of hemorrhagic 
diathesis. Furthermcre, occasional reports, such as that 
of Blew," indicate that this drug does produce in an 
occasional person a hematologic and clinical syndrome 
that is indistinguishable from agranulocytosis. He 
reported this syndrome in three young white males, 
one of whom had received sixty-eight injections of 
neoarsphenamine, another a large number and a third 
three. 

The depressing effect of organic arsenical compounds 
on the bone marrow elements has long been recognized, 
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is also sensitive to novaldin, 

expected because the two preparations are so nearly 
SULFANILA MIDE 

This remarkable drug, which has proved to be of so 

much value in the treatment of beta streptococcus infec- 


Taste 1.—Agranulocytosis Following the Administration of Sulfanilamide 


Date Author Age Sex Race Amount of Drug Leukocyte Count Outcome Other Drugs 
April Plumer, H. E.: New England J. Med 216:711, 54 @ W Daily dose W.B.C. #0 Death None 

1987 «1987 33 days No 

June Borst, J. G. Lancet 211519, 1987............ W W.B.C. 900 Death Ditute hydrochloric acid: 
1987 18 days 1% eastor off 

Young, C. J.: Brit. Med. J. 32 105, 1937......... s W W.B.C. 1,800 Death Salieviates 

Aug. Bernstein, 8. 8.: J. Pediat, 082198, 1937....... 6mo. 2 N  %6Gm.(orally) Noneutrophils Death Not stated 

14:7 also injections 4 wk. 

McGinty, P.; Unpublished observation.......... W.B.C, 1,350 Recovery None 

on. > Southwell-Sander, G W Recovery Not stated 

Jan. O'’Connell, J. T.: U. 8. Nav. M. Bull, 36:61, Youth ¢ W %Gm. W.B.C. 650 Death Probably more sulfanil- 
7 days eranulocytes amide 

Jan. Schwartz, W. F.; Garvin, C. and Kolterhy, 32 W.B.C. 800 Death Antisyphilitie treatment 
ws A. M. A. 1102 368, 21 days No neutrophils 

870, 1838 16 days 

Aug. Mitehell, A. G., and Trachsler, W. H.: J. Pediat. Child .. Large doses Not stated Death 

1987 188, 1987 

Aug. Model, A.: Brit. M. J. 22296, ¢ W W.B.C. 000 Death 

18 days 

made so that the therapeutic effect would be as nearly be different from that following the administration of 
identical with that of aminopyrine as possible and yet a single dose of aminopyrine. practically all these 
the could be given another name. An cases the leukocyte count fell to extremely low levels, 
¢ of such compounds is that marketed with complete disappearance of the ils. The 
the name of novaldin. This preparation has the same usual clinical symptoms followed, and occurred 
chemical formula as aminopyrine except that in nine of the eleven cases. In nearly all of them 


ymptoms of the disease developed, 


21. Blew, C. L. 


Associated with Administra- 
. A. M. A. 108; 637 


(Aug. iy” 


can be added to 

g agranulocytosis. Furthermore, it should be 
borne in mind that because of the increasing use of this 
drug there will probably be an increasing number of 
cases in which the disease will follow its administration. 
This is especially true because the preparation can be 
stores and used widely 


with patented remedies containing this drug and that 
the of agranulocytosis will become more 
accentuat 
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meter. This experiment is important because it indi- 
cates that the person who is sensitive to aminopyrine 
Ons, IS NOL Its dangers to the Ines 
dangers include the development of methemoglobinemia 
and cyanosis, acute hemolytic anemia and agranulo- 
cytosis. I have found eleven cases of agranulocytosis 

but it should be borne in mind that these drugs are in which the disease apparently followed the adminis- 
capable of producing hematologic defects limited to the ot of sulfanilamide. These are summarized in 
granulocytes and therefore agranulocytosis. ta 
; ee It will be noted that these cases have all been 
COMPOUNDS SIMILAR 3 Aras reported since April 1937 and that over half of the 
As soon as the dangers of aminopyrine had become patients were young adults. In every instance a large 
generally recognized it was te be expected that certain amount of drug was administered (from 40 to 50 Gm.) 
pharmaceutical companies would produce similar com- before the disease made its appearance. This indicates 
pounds in which very slight chemical changes were that the mechanism of granulopoietic depression may 
ren ny groups tacnec ammo ni rogen 18 u TAU > 
replaced by the sodium salt of methyl sulfonic acid. could have been eliminated. 
” Agranulocytosis following the administration of this Therefore, on the basis of these reports, sulfanilamide 
preparation has been reported by Klumpp * and by 
Benjamin and Biederman.** Ironically enough, Klumpp’s 
patient took this preparation because his physician 
: warned him against the dangers of aminopyrine. Ben- 
jamin and Biederman gave 10 grains of ygyaldia to a 
patient who had recovered from agranulocytosis which 
without ical supervision. Unfortunately in this con- 
nection it is similar to aminopyrine. It is reasonable to 
| == assume that the market will shortly become flooded 
a : A Report of Three Cases of Agranulocytosis, U. S. 
23, Benjamin I have observed two patients in whom the disease 
developed after the administration of sulfanilamide. | 


| 


One recovered, but the other died after the leukocyte 
count had fallen to 2.700 per cubic millimeter with a 
total absence of granulocytes. 

It should be emphasized that sulfanilamide als~ pro- 
duces a severe type of acute hemolytic anemia in many 
patients, the red cells occasionally being hemolyzed to 
the extent of from one-half to one million a a day. 
Also, in some patients sulfanilamide produces a marked 
stimulation of the leukocytes, which may or may not 


Taste 2—Drugs Reported to Have Caused Agranulocytosis* 


No. of Cases 

Dinitrophenol.................... 7 
Arephenamine t.............. 20 
2 
Derivative of aminopyrine (novaldin) 2 
2 
(phenacetin)?............... 3 
Cinchophen 1 
Antimony compound (neostibosan): 8 
ll 
‘ 

19( Plum) 


for the others, followed by a question 
mark, the evidence is not adequate 


3} Hematologic depression not limited to granulocytes. 


he preceded by a moderate depression. I have observed 
six such patients being treated for various infectious 
states; the leukocyte counts reached alarmingly high 
figures during convalescence from the disease (74,000, 
56,000, 40,000 and 25,000, with a marked granulocytic 
shift to the left). This indicates that sulfanilamide pro- 
duces in some patients a depression and in others a 
stimulation of leukopoietic activity. 
OTHER DRUGS SUSPECTED OF CAUSING 
AGRANULOCYTOSIS 

In addition to the drugs discussed, which are unques- 
tionably capable of producing the disease, certain other 
— have been ed by various writers. 

include antipyrine, which is the chemical pre- 
cursor of and closely related to aminopyrine. Groen 
and Gelderman ** have reported two cases in which 
agranulocytosis followed its use. Acetanilid as a causa- 
tive factor has been suspected by Watkins ** and Hud- 
nutt,** and I have observed a classic attack following 
the prulonged administration of a patent remedy known 
as “Dr. Mile’s Nervine,”. the essential ingredient of 
which j is stated to be acetanilid. Acetophenetidin (phen- 
acetin) has been named as the probable causative factor 
in two instances by Kracke and Parker? and in one 
by Costen.*? 

Shapiro and Lehman ** have reported agranulocytosis 
in one patient who was being treated with cinchophen 
(atophan ). Quinine has been suspected as being causa- 
tive in at least four instances. Zia and Forkner ” 


24. Groen, J., and Gelderman, C. J.: Agranulocytose (Mali Neu- 
door Due Geneesmiddelen, Nederl. tijdschr. vy. 78: 
3 ( uly 29) 1934. 

25. Watkins, C. H.: 


The Possible Role of Barbiturates and Amido- 
Leukopenic State, Proc. Staff Meet., Mayo 


gy in the Causation of the 
8:713 (Nev. 22) 1933. 


Case of Agranulocytosis with R ollowing 
Administration of Concentrated Liver Extract, J. Michigan Amy 34: 
Costen, ay locytosis rance of the Ear! 
yng. 42: 372 (June) bas 


» Lehman, Lester: A Case of ulocytosis 
of Cinchophen, im Se. 192: 1936. 
and rrence as ac 
188: 624 > 1934. 
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treated a large number of patients for kala-azar with 
a proprietary preparation of pentavalent antimony com- 
pound (neostibosan), and agranulocytosis developed in 
eight. Plum®* has reviewed the literature concerning 
the danger of gold salts and collected nineteen cases in 
which agranulocytosis apparently followed the adminis- 
tration of this class of drugs. All the preparations that 
are known to be capable of producing agranulocytosis 
and those suspected of producing it in rare instances 
are hsted in table 2. 


ALLYL-ISOPROPYL-ACETYL-CARBAMIDE (SEDORMID) 

Sedormid is a preparation that has become widely 
advocated for the relief of pain. Although it has not 
been reported as a cause of agranulocytosis, it has been 
reported as the causative factor in eleven cases of 
thrombocytopenic purpura *° and is included here as 
another preparation capable of depressing the throm- 
bocytic elements of the marrow with little effect on the 
leukocytes. This preparation has been termed non- 
acceptable for inclusion in New and Nonofficial Reme- 
dies and should be used with caution. 


THE INCIDENCE OF AGRANULOCYTOSIS 

In an effort to determine whether or not agranulo- 
cytosis is becoming less frequent in the United States, 
I have procured data from the United States Bureau 
of Vital Statistics relative to the deaths reported from 
it within the years 1934, 1935 and 1936. The figures 
for those years as well as for 1931, 1932 and 1933 are 
shown in table 3. 

It will be noted that there has been very little change 
in the yearly number of deaths reported during the 
past six years. However, death reports are not a 

reliable index to the incidence of the disease. It can 


Taste 3.—Deaths from Agranulocytosis in the United States 


a7 
03 
407 


Taste 4.—Deaths from Agranulocytosis in the Larger States 


19M 1985 

8 ” 13 


reasonably be assumed that in the past three years 
recognition and diagnosis of the condition has become 
far more frequent than in preceding years. However, 
it could be claimed that the number of cases is larger 
now and that more patients recover because of better 
methods of treatment. It has been my experience that 
the condition is now rarely seen in the southeastern 
part of the United States. 

_ A study of the report of the Bureau of Vital Statis- 
tics shows a decreased incidence of the disease in prac- 
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tically all the larger states, as shown in table 4. In this 
connection I have solicited the opinions of several hema- 
tologists in different geographic areas of the country. 
There seems to be general agreement that the disease 
is not observed as frequently now as during recent 
years; this opinion ts shared by Custer and Fitzhugh 
of Philadelphia, Heck and Watkins of Rochester, Minn.. 
Parker of Boston, Sturgis of Ann Arbor, Mich., Haden 
of Cleveland and Cannon of Chicago."' Madison stated 
that the disease has increased recently around Mil- 
waukee, with some attacks apparently caused by sulf- 
anilanide. 

Such statistics as are available from the larger medi- 
cal centers show a high peak in the incidence during 
the years 1933 and 1934, with a decrease up to this 
time, although no institution has had a sufficient num- 
her to make figures of any considerable value. Sturgis 
states that agranulocytosis did not commonly exist 
before 1922 and then had an increasing incidence, 
which reached its peak about three or four years ago, 
followed by a decline in frequency ; this is affirmed by 
observations in large clinics in which all patients have 
routine blood examifations. 

In view of such fragmentary evidence it seems logical 
to assume that agranulocytosis is ing in inci- 
dence, in particular that which follows the adminis- 
tration of aminopyrine. However, in the future this 
decrease may be counterbalanced by an increasing 
number of attacks following the administration of sulf- 
anilamide. In view of Plum’s report from Denmark, 
in which it is clearly shown that the incidence of the 
disease in that country closely paralleled the consump- 
tion of aminopyrine, there can be little doubt that the 
decrease in this country has been dependent: on the 
amount of amimopyrine cons 

Even if it is possible for all physicians to cease using 
aminopyrine the disease will not disappear as long as 
the public is able to purchase this drug over the counter 
in drug stores. There is much evidence to indicate that 
the administration of aminopyrine is being curtailed by 
some physicians. However, in the last case of agranulo- 
cytosis that I observed the disease followed the pro- 
longed administration of amytal compound, yet the 
physician in charge assured me that he had not used 
aminopyrine in the treatment of this patient because he 
was cognizant of the dangers of that drug. Apparently 
he did not know that amytal compound is a mixture 
of aminopyrine and a barbituric acid preparation. This 
illustrates the deplorable tendency to prescribe drugs 
without knowing what they contain and indicates the 
extent to which pharmacology is dominated by pharma- 
ceutical manufacturers. Aminopyrine is still included 
with many other preparations in that have 
heen given a variety of names, few of which indicate 
the presence of the drug. A list of such preparations is 
shown in table 5. This is an incomplete list and does 
not include patented remedies for the relief of pain, 
whose virtues are so loudly extolled over the radio and 
through other advertising mediums. No doubt agranu- 
locytosis will continue to follow the administration of 
aminopyrine from three sources: first, from the occa- 
sional physician who prescribes it; second, from physi- 
clans who unknowingly use it when it is incorporated 
with other pharmaceutic agents, and, third, from the 
purchase of proprietary and patented remedies from 
drug stores by the patients themselves. 
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In an effort to control the incidence of agranulo- 
cytosis the physician should refrain from the use of 
aminopyrine or analgesic agents that contain it; second, 
he should warn his patients against the dangers of self 
medication, particularly the purchase and use of pain- 
relieving remedies for which the formula is not avail- 
able; third, the physician who is using agents such as 
sulfanilamide in the treatment of severe infectious states 
or is using arsphenamine and other organic arsenicals 
should watch the patient carefully for signs of possible 
hematologic depression by frequent studies of the blood ; 
fourth, the physician should take an active part in the 
program of public instruction relative to the dangers 


Taste 5.—Preparations That Should Be Used with Caution 
Because They May Depress the Leukocytes 


Preparations Containing Aminopyrine 


Atlonal Dymen 
Alphebin Dyseo 
Amarbital Fu Med 
Gardan 
Amido-Neonal Gynalgos 
Amidonine Hexin 
Amidophen Ipral-Amidopyrine 
Amidopyrine (aminopyrine) Kalms 
Amidos Lumodrin 
Amidotal compound Midol 
feine Mylin 
Aminol Neonal compound 
Am-Phen- Al 
pydin 
Amytal compound Optalidon 
na 
Antabs Phenamida! 
Baramid Phen-Amidol 
BRarb-Amid 
Henzedo Pyramidon 
Cibalgine Pyraminal 
Cinchopyrine Seequit 
Compra! Yeast-Vite 
Cronal 
Drugs Known to Produce Depression of the Marrow 
Dinit Antipyrine 
Arephenamine Sulfanilamide 
Novaldin Sedormid (thrombocytopenia) 


of these preparations, for only if he does so can the 
public become informed as to these dangers. Certainly 
it will not get this information from drug stores and 
pharmaceutical manufacturers. 
CONCLUSIONS 

1. The cause of most agranulocytosis is now defi- 
nitely established. 

2. The disease has practically disappeared from Den- 
mark because aminopyrine is no longer used in that 
country. 

3. Approximately 80 per cent of drug-produced 
agranulocytosis is caused by the administration of 
aminopyrine or one of its compounds, with a lesser per- 
centage being caused by the administration of dinitro- 
phenol, arsphenamine, sulfanilamide, and novaldin. 

4. The disease is decreasing in incidence in the 
United States, probably because of the more cautious 
use of aminopyrine by the medical profession. 

5. The number of cases of agranulocytosis from the 
use of sulfanilamide will probably increase in the future, 
particularly if this drug is incorporated in patented 
remedies and indiscriminately sold to the public under 
noninforming names. 

6. Physicians should attempt to prevent this disease 
by caution in the use of these drugs, by instruction of 

ients concerning their purchase in drug stores and 
of public instruction, 


Personal communications to the author, June 1938. 
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THE PRESENT STATUS OF THE SERUM 
THERAPY OF LOBAR PNEUMONIA 


M. A. BLANKENHORN, M.D. 
CINCINNATI 


It is not often that the Section on Practice of Medi- 
cine requests a report on the present status of the 
treatment with a well known remedy of a common acute 
illness. ‘Generally the best remedy soon becomes the 
most popular, and all physicians quickly learn which 
one that is. Such, however, not been the case in 
the treatment of pneumonia. Apparently the recent 
interest in the serum treatment of lobar pneumonia has 
expressed itself in so many forms, other than in curing 
patients, that one may well ask questions about merit 
and popularity. . 

It takes a bold person to judge merit and popularity 


the present status. 


A good many years of my experience have been 
with slow methods of typing and with 


» my 
Hospital have studied slightly more than 1,000 cases, 
in 230 of which potent serum was used. The i 
rate in the serum treated group was 8.2 per cent.' The 
circumstances of medical care as judged by 318 cases 
is a reduction of 76 per cent in fatality rate. W 
treated type I and type II pneumonia mainly and t 
only in the early stages, i.e., before the end of the 
fourth day of sickness. For type I and type II pneu- 
monia this reduction in fatality rate at 


in early cases that are typed for specificity. 
Similar merit has been reported from (what — 
be called) the pneumonia centers in New York 

in the use of serum in the home as well as in the hos- 
pital the results are not M6 different. This merit of 
serum treatment for type I and type II pneumonia is 
described in all the standard textbooks of medicine of 


In addition to the reports from two Eastern hospitals 
which have been most quoted, I find eighteen separate 
reports (all with uate controls) from Ohio, Michi- 
gan, Connecticut, Pennsylvania, Canada, England, 
Scotland and Denmark, all attesting a 50 to 60 per cent 
reduction (ours is 76 per cent) in mortality rate for 
type I pneumonia and from 40 to 50 per cent reduction 
for type I] pneumonia. 


Session of the American Medical Association, San 
June 15, 1938. 


1. Ruegsegeer, |. M.: Pneumonia: 


, no great merit is seen 
in serum treatment. Such a method of estimating merit 
is entireiy fallacious, for adequate controls are possible 
and have been published. I could find no report of 
completely unsatisfactory results from serum, save only 
of certain experimental serums that are not recom- 
mended for general use. It is true that serum treatment 
in its present form (i.e., with rapid accurate typing 
and potent refined serum ) has been evaluated in but a 
few localities; but where it has been tried it is teh 


USE OF PNEUMOCOCCUS SERUM 
How popular is ths treatment; i.e., how extensive 
has been the use of antipneumococcus serum? To judge 
from anda ew ho in current literature Only a few individuals 
made 


I] types, i 
by Dr. McGill of the United States Public Health 
Service in a report in 1937. 

the complete want of any other specific 
for pneumonia, there is still a considerable gap between 
merit and popularity (only 21 per cent treated). It is 
in contemplation of that gap between merit and popu- 
larity that many of the facts are to be found that are 
important in making progress toward pneumonia con- 
trol. To me it is apparent that, wherever specific serum 
is being used, accurate bacteriologic diagnoses are being 
lated. By contemplating the present status of serum 
therapy, much may be learned about pneumonia control. 
If all the obstacles in the way of early diagnosis and 
exact diagnosis + (typing) were understood 
and overcome, the progress of pneumonia control would 
be much more 
In May 1938 THe Journat published the special 
report of the Pneumonia Advisory Committee of the 


2. Pneumonia Mortality and Pneumococcus Typing Facilities, editorial, 
J. & M. A. 108: 1910 ( . 4) 1937. 


Dots en the distribution of serum for 1937 were through 
Inc., 


‘ 
\ 
y 


Jour. A. M. A. 
There is, however, considerable variation in the 
ee actual and final figures, so that if the worst results with 
serum in one place are compared with the best results 
| arrive | ve 
searched 184 current journal articles, mostly from Jan- 
uary 1937 to the present, all recommending the use of 
serum. 
impossible to say very much in finality now. However, 
after a number of vears of personal experience with the 
serum treatment of pneumonia and after a very thor- 
ough search of the current literature, I find that enough 
information is at hand to warrant a consideration of American Medical Asseciation® showed that very few 
po large municipal hospitals (where the patient ill with 
ee pneumonia is most likely to go) were typmg the pneu- 
; mococci in their cases of pneumonia. Questions were 
asked of 4,565 hospitals (2,595 hospitals replied, and 
in the past three years, i. ¢., from October 1935 to April only 1,850 hospitals reported being equipped to type). 
A survey of my own ®* on the distribution of serum 
for the first eleven months of 1937 shows that from 
an estimated number of 160,413 cases, serum was pro- 
vided for 34,185 cases of type I and type II pneumonia 
combined. This estimate of the number of cases treated 
is based on the information that 3,418,500,000 units of 
serum was sold. Using 100,000 units as an average 
for one patient, we find that 34,185 patients with type I 
r cent of the estimated 
types) received serum 
ent im rst eleven months of 1937. This 
General Hospital just about describes the merits of estimate of the annual number of cases of t I and 
serum treatment wherever it has been used consistently 
recent date and in up-to-date works on treatment. The | 
superiority of serum treatment over all other cures . 
should no longer be doubted. 2 
ration. 


\Vourme 111 
14 


U. S. Public Health Service to the Surgeon General.* 
It was not a lengthy report, but it contained forty-nine 
specific recommendations in the way of studies to be 
made, facts to be found, experiments to be done— 
mainly ogic—and a few social experiments as 
well. All these recommendations are tased on the 
new knowledge of pneumonia that may come from the 
wide use of complete typing. 


SUITABILITY OF SERUMS FOR GENERAL USE 


Are the present serums suitable for wide and popular 
use? The answer is yes, if the type incidence is the 
same all over the country and if typing facilities are 
available. The actual facts in the matter of type dis- 
tribution are meager, and but few cities have done the 
work necessary to learn what the true type incidence 
may be. New York, Massachusetts, , Penn- 
sylvania, three cities in the Middle West ( Detroit, Cin- 
cinnati and Minnczpolis), one on the Pacific Coast 
(San Francisco) and three in the South have published 
significant observations on type incidence. Eight large 
cities of the Eastern and Northern United States show 
from 43 to 66 per cent for the combined treatable types, 

of 50 per cent of cases are due to pneumococci of 
types I and II; but, so far as the literature concerned 
shows, 50 per cent is too high. Meanwhile other serums 


have been added, thus i greatly the so-called 
treatable types. Especially in the South does this rule 
of 50 per cent fail. R s from four large Southern 
cities show that cases of type I and tyre II pneumonia 
combined range from 19 pet cent to 38 percent 
times there is a considerable Aer men 


angen the plan of typing. I find 
typing is done only to search ypes I 
treatment is indicated, the results may be quite differ- 
ent from those in laboratories charged with complete 
typing regardless of the hope to treat. In the one 
instance the laboratory is satisfied to report whether or 
not the physician has type I or type II pneumonia to 
treat, whereas with complete typing the laboratory must 
tell what type actually is present. This 
ness, ’ revise the ideas about t 


Another prerequisite to popular use of serum therapy 
i . There has been but little use of 


T combined is How accurate then is typ- 
ing? In good hands the rapid, direct method of Neufeld 
seems to be accurate. In a recent book of great 
merit, the late Benjamin White concluded that 
by this method “there should be few cultures that 
cannot be classified in the thirty-two fixed types.” The 
Neufeld method applies equally to — but broth 
cultures and mouse inoculations are frequently needed 
to check sputum analysis and occasionally to analyze 
sputum where the direct method fails. N eld 
method, although simple and easy to learn, requires 
practice and patience. 

Health Service, Soren, A. 110; 1701 (lay 14) 


Benjamin: Biology of Pmeumococcus, N York, 
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Dr. James Ruegsegger 
cinnati General Hospital, group of 
typers for the Ohio State Department Health as 
who came to our medical service. He finds that these 
students can master the technic in a week’s intense 
work and relies on these serge te for a considerable 
amount of emergency typing. When sputum is not 
promptly, we use cultures made from throat 
swabs and find, as do others, that although slower than 
direct sputum typing it is a satisfactory method. Blood 
cultures are found very useful for routine serum 
therapy and in some circumstances are absolutely essen 


is yes. It is so uniforml 
does not improve one should suspect a mistake in typing 
or the presence of a complication, usually empyema. 

doses results 


is 
2 


VII and VIII seems midway between that for 
and II as reported from six separate hospitals 
1937. In our own series for 1937-1938 Ceaich te 
time we have had such serum) the result was as 
as in type I pneumonia. 

In all reports for all serums, the necessity of 
treatment is clear. Olt 


i 


i 


tial for accurate knowledge needed for treatment. Blood 
cultures check the accuracy of sputum typing, especially 
in cases in which multiple infections may occur. Blood 
cultures are of aid in calculating dosage, and most 
writers recommend that a double dose of serum be given 
to patients who have bacteremia. 
CARRIERS 
What about the carrier state and the difficult task 
of deciding whether a mouth organism is important or 
unimportant? That problem is solved by the combined 
experience of the bedside doctor and the typer. The 
gross appearance of the sputum, the scarcity of other 
organisms and the method of sputum collection or of 
throat swabbing must all be added to intelligent bedside 
guessing in a manner rarely practiced in any other 
clinical laboratory consultation. Prompt and accurate 
typing is absolutely essential to successful serum treat- 
ment and requires an intimate working relation between 
laboratory and bedside doctor that is rarely to be found, 
save only where some pneumonia enthusiast has worked 
for several years. This teamwork must be rehearsed 
in advance of the onset of the disease. Want of this 
consultation service spells failure unless the clinician 
does all his own typing, which is seldom possible. 
Laboratory delay or confusion can wreck any so-called 
pneumonia program. 
EFFECTIVENESS OF SERUM 
Is specific serum administered when accurate typing 
has been done generally successful? For type I pneu- 
meidence, For imstance, m one city 0 monia, when given early and in large doses, the answer 
incidence of type I and type II pneumonia combined 
had apparently changed from 5 per cent to 50 per cent 
signs. Most of the techmic 
as ordinarily taught and practiced, is inadequate for 
) early diagnosis and to recognize complications. | 
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SAFETY 

Is serum safely and easily given? Since serum for 
adults must be given intravenously in large doses as 
early as possible, certain dangers must be offset by 

The Massachusetts Department of Public 
ealth found four deaths among 1,313 treated patients 
in which the death could be ascribed to the serum. 
About one fourth of the patients of this series were 
treated in homes in Massachusetts. In our series there 
has been one such death among 230 treated patients. 
In our particular instance, obvious warnings were not 
seen and understood by the intern giving the serum. 
We practice as a routine the methods of testing for 
sensitivity which are ed everywhere and recom- 
mended by Lord and Heffron * as well as by Bullowa* 
in textbooks on the serum treatment of pneumonia. 
We have abandoned the methods of desensitizing ; but 
we do, in doubtful cases, give a test dose intravenously 
- and watch the blood pressure for a drop that might 
presage a shock. 

As to other types of serum, i. ¢. other numbers, espe- 
cially rabbit serum, I am not so sure, but I think that 
in the hands of skilful physicians most patients can be 
treated safely with any form of serum. I have searched 
thoroughly most of the state journal literature up to 
and including May 1938 and I do not find any account 
of serum accidents or any warnings against the present 
methods now advanced, except that the State Depart- 
ment of Health* in New York did issue a warning 
in THe JourNnat about the general use of rabbit serum. 

I find a trend to shorten the intervals between doses 
and to raise the dose, especially for type II pneumonia. 
Wc now treat many of our patients with but two doses, 
one of 20,000 units and an hour later one of 60,000 
or 80,000 units of type I. For type If pneumonia we 
generally give a 20,000 then 60,000, 60,000 and 60,000 
at hourly intervals. 

In all cases in which blood cultures are positive we 
administer, as does every one, twice the usual dosage. 
This supplementary dose is usually given on the follow- 
ing day, as blood cultures require from twelve to 
— hours for incubation. We do not assign to 

an expert the giving of serum. All our interns and 
residents give it as 2 part of the hospital routine. Sen- 
sitive or y sensitive patients are treated by 
interns but undey immediate supervision of the fellow 
in pneumonia. In passing I may describe our hospital 
as a city hospital without a special pneumonia service 
and without many of the facilities dot toes university hos- 

s enjoy. The cost of the serum is borne by public 
but the labc is maintained and the direc- 
tor provided by privat 
COMPLICATIONS 


What about serum therapy and complications? Earl 
successful preven 4 


incidence of suppurating complications. If such sup- 
puration has already started before serum treatment 
has been completed, horse serum is probably of no 
value. This want of value in pneumococcic suppuration 
may not be true of rabbit serum. Even with large doses, 
a considerable percesitage of serum failures is found to 


Pneumonia and Serum 
Revised Bdithn, New York, Commonwealth Fund, 1938 
7. eet G The Management of the Pneumonias, New York, 


be due to undiscovered empyema. All writers with 
experience emphasize the importance of searching out 
early empyema. We have learned that serum is of no 
value in endocarditis, and we were unsuccessful in 
treating pneumococcic meningitis. 

SUMMARY 

Complete typing of all cases, through the entire 
thirty-two types, is the keystone of serum treatment 
and may provide the necessary information leading to 
the prevention of pneumonia. 

In parts of the United States where typing has been 
practiced, treatable types comprise more than 50 per 
cent of all cases of pneumonia, save only in certain 
districts of the South. Now that other therapeutic 
serums (V, VII, VIII and probably many more by 
the device of rabbit serum) have been Covelepet, 8 
much higher percentage will be treatable. 

Neufeld typing of the sputum and cultures of various 
body fluids is a rapid and accurate method of bacterio- 


treatment requires early diagnosis by the physician and 
intimate consultation with the Serum 
must be given in adequate dosage by vein, and a double 
dose must be given when blood cultures are positive. 
Serum must be injected slowly after sensitivity tests 
are found negative, but the entire dose should be given 
during the first twenty-four hours. Serum accidents 
have been extremely uncommon and the danger of 
reactions early and delayed should rarely preclude 
treatment. 

Refined and concentrated horse* serum for type I 
and type II pneumonia is a well established and satis- 
factory remedy. When given during the first twenty- 
four hours it is a specific comparable to the best specific 
biologic remedy, save only diphtheria antitoxin. When 
given within the first four days of the disease, the 


more than 50 per cent. In our experience of three 
years the mortality was reduced 76 per cent. 

Until 1937 the use of serum treatment, as judged 
from published results, was restricted to a few places— 
Massachusetts, New York, Maine, Connecticut, Ohio 
and Michigan. In 1937 approximately 20 per cent of 
patients with type I and type II pneumonia in the 
United States were treated with serum. 

Cincinnati General Hospital. 


ABSTRACT OF DISCUSSION 
Dr. Evwanp S. Rocers, Albany, N. Y.: In regard to the 


our experience in New York State has added a little further 
information. In the specific treatment of 2,027 type I cases, we 
have found that we can extend that period of usefulness to 
include the fifth day, the case fatality rate for cases treated on 
that day being, roughly, 16 per cent. One must be cautious in 
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logic diagnosis of pneumococcus types. 
The selection of patients for efficient and satisfactory 
mortality rate of pneumonia may generally be reduced 
mococcic septicenia in manner reduces the 
attempting to predict the met ¢ Of pneumoma and particularly 4 
of individual types in the anticipated experience of any particular | Re 
community. I am not sure how Dr. McGill, whom Dr. Blenken- : th 
horn quotes, derived his figures, but the basis on which such ; Wi 
calculations usually are made is rather questionable. Blanken- 
horn has suggested such caution and also the futility of assum- so 
that the type incidence once established for any given area tr 
will necessarily remain the same for that area. Dr. McLaughlin ) cr 
of Pittsburgh has told me that in his experience in the past : he 
Pneumonia, ‘ree years he has encountered a change in the incidence of ) cy 
: "type II pneumococcus pneumonia from about 5 per cent to ‘ 
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about 35 per cent. In New York State we have observed 
t prevalence of type specific penumonia in 

a number of areas during the past few years. The use of repeated 
sputum specimens is unquestionably worth emphasis. A patient 
treated early and adequately with specific serum who does 
not respond to that treatment within a period of from twelve 
to eighteen hours may well be subjected to a complete bacterio- 
logic reexamination. Under such circumstances another type 
of pneumococecus often may be found. In this respect the proper 
use of blood cultures will also prove of great value. Time does 
not permit a discussion of the problem of sensitivity to horse 
serum, though I imagine it might interest this group particularly. 
| would like to say, however, that we are finding the significance 
of the skin test and the ophthalmic test rather difficult to under- 
stand in relation to reactions s ly encountered. In 
our type I experience, however, fatalities in any way related to 


is What shall be the size 


is How long shall serum therapy be continued in a patient who 
has not shown clinical response after 200,000 or 300,000 units? 
It would be interesting to know Dr. Blankenhorn’s opinion from 
his own experience. 

De. James L. Dusrow, Des Moines, lowa: It is important 
to know, when dealing with a case of 


If the patient has not had a sudden acute illness, one may be 
with It may not be a case of 
Early blood cultures should be made, 
especially when the sputum is scanty or the sputum typing gives 
radictory results. In such cases it is well to do a lung 

» remove a little serum and have it examined bacterio- 


monia in which the patients (some allergic) got along nicely 
without serum. 

De. M. A. BLaANKeNnOoRN, Cincinnati: I am indebted to Dr. 
Rogers for pointing out that the fourth day is not critical and 
that one should include the fifth day. Selection of patients 
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“typing” of patients for treatment absolutely essential. Dr. 
Blake asked a pertinent question with regard to the size of the 
initial dose. This dose is 20,000 units. I regard that as a testing 
dose. Then in one hour after the first dose I give the second 
dose, which may be 60,000 units or even 80,000 units, so the 
entire 100,000 is given within two hours. I expect to get the 
entire dosage in the vein within a few hours, unless the blood 
culture is found to be positive, in which case the repeated dose, 
which is equal to the first dose, is given within twenty-four 
hours. “How late to start treatment?” I have no opinion on 
that. Late treatment was not given because we couldn't afford 
it and because the importance of coming into the hospital early 
has been emphasized. “How long to continue treatment after 
200,000 or 300,000 units has been given?” I have not set a time. 
I rarely give serum after the second day, unless blood cultures 
are positive. I generally stop on 300,000 units. and I have had 
so few failures that the question of going on with more serum 
rarely arises. When it does, complications are looked for. 
Early cases, of course, are being treated. Dr. Dubrow answered 
his own question when he asked about the diagnosis and then 
immediately mentioned the history. I think that for early 
recognition of the disease the history is more important than 
physical signs. The roentgenogram is of importance only in 
confirmation. The patients in our medical service are examined 
repeatedly and we think the most important physical sign for 
early diagnosis is the crepitant rale. The history and sputum 
are of a great deal more importance. 


APNEA OF THE NEWBORN AND 
ASSOCIATED CEREBRAL INJURY 


A CLINICAL AND STATISTICAL STUDY 


FREDERIC SCHREIBER, M.D. 
DETROIT 


It is with some temerity that a neuroiugic surgeon 
to address an obstetric section on the sub- 
ject of cerebral injury in the newborn. 
specialties have a common 
the child showing clinical evidence such a 
and if either can contribute anything to reduce the 
number of these tragedies a critical analysis of the 
subject is certainly desirable. : 

The evidence obtained during this study indicates 
that cerebral asphyxia at birth may cause permanent 
degenerative changes in the brain with clinical neuro- 
logic manifestations. The correlation between recent 
neuropathologic, pharmacologic, physiologic and obstet- 
ric observations may be traced. From experience and 
research it is found that most cases of cerebral birth 
injury are associated with apnea at birth. 

The significance of the association may be clarified 
by means of a schematic diagram showing the relation- 
ship between the stages of onl 
of that deficiency and the possible degrees of cerebral 
damage from a deficient oxygen Pay The causes 
and effects of various degrees of anoxemia are 


uction 

Pibis article has been abbreviated for for publication 

in Tue article will appear in the author's 

Read before the Section on Obstetrics and Gynecology at the Ei 


une 15, neve criti 


nature, were encountered in less than 0.5 per cent of all cases. 
There were no deaths from chill or thermal reactions in the 
entire series. 
De. Francis G. Brake, New H 
most frequent questions encountered a 
of the initial dose? I noticed tha r. Angevine inc 
50,000 units within the range of a large dose. I would consider 
50,000 units a quite small initial dose, as we rarely use less 
than 100,000 units. The second important question is How 
late in the disease is it worth while beginning the use of anti- 
pneumococcus serum? I should like to ask Dr. Blankenhorn his 
: opinion on that. The third important question that often arises ee re 
diagnosis is made. Emphasis was laid on the bacteriologic pe 
| examination of the sputum. However, some patients may be 
carriers, or the sputum may be scanty. In my opinion a chest 
roentgenogram shows important carly signs in suspected cases 
of pneumonia. In some cases of early pneumonia physical exam- 
ination may disclose a rale or two and one may think the chest 
is normal, yet the stereogram shows a patch of haziness which 
is a possible sign of beginning pneumonia. For corroboration 
. in dowbtful cases the chest roentgenogram should be repeated 
some hours or a day later, when an opacity may be shown 
occupying one or two lobes. Furthermore, the history of the 
? case should be taken into consideration. Highly significant is 
the onset of the illness. Some claim that in lobar pneumonia 
atelectasis is demonstrated on the roentgenogram. The question 
of atelectasis is closely bound up with that of bronchostenosis. 
logically for pneumococci. Once one has decided that one has 
a case of pneumococcic pneumonia and knows the type causing 
it, the question of serum therapy arises. It is well to take 
: into consideration the leukocyte response, temperature rise and 
how ill the patient looks. Before administering serum it is 
: important to determine by history, skin and conjunctiva! tests 
potent Rove bad tes represented in figure 1. The circle represents a wheel 
| the segments of which turn only to the left. The 
’ hub of the wheel is the respiratory center in the 
DY CCONOMMC reasons Ta Mal 
ones. It was not possible to afford the serum for everybody, 
so the early cases, in which the most good could be done, were §& ——— 
treated and the fourth day was arbitrarily chosen. Dr. Rogers Jj 
emphasized the importance of typing. There seems to be a vm Sr 
3 hope in wishful thinking that we won't need to type because B. De Lee, Norman Miller, Ward y, Lewis =" Jwen foster, 
eventually a single serum or chemical will do for all types. Nathan B. Eddy, Louise Eiseshardt, 
’ Certainly the trend now is for type specific serum and the research departments of Parke Davis & Co. and Eli Lilly & Co. 
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medulla. This center, first described by Legallois in if anoxemia is shown to be dangerous in itself. The 
1812, depends for its function on the interchange most vital and rapid effect of anoxemia is on the brain, 
of oxygen and carbon dioxide. The factors that are where isolated groups of cells may quickly die if there 
known to depress the respiratory center are oxygen is an oxygen want ( anoxia) in the tissues. Such 
want, drugs, gases and organic change. The obstetric localized cell death is irreparable and can be seen : 
counterparts of these depressing agents are normal microscopically if the baby perishes. However, these 
birth trauma, abnormal birth conditions, operative inter- localized areas of necrosis resulting from cerebral | 
vention, oxytocics, analgesic drugs and anesthetic gases. anoxia do not necessarily cause the death of the fetus 
The arrows pointing to the respiratory center indicate or infant. In case of survival the clinical evidences of 
the degree al digeonien effect on the center by these localized necrotic lesions or their resultant intracerebral 
i agents in relation to the clinical effect on the newborn. scars and 7 Herre are neurologic disturbances whose 
The quadrants designated as phases 1, IJ, II] and IV __ pattern s on the location and extent of the 
relate the changing situations in the fetal cerebral damaged areas. 
oxidation processes. Phases III and IV, especially, Since the analgesic drugs employed during labor 
concern the neurologist, since these phases include the are a frequent cause of dangerous apnea in the new- 
clinical manifestations of disturbed cerebral function. born, it seems that, if brain damage is later found in 
ed cases in which considerable analgesia has been used, 
as the vital line. This line indicates the division between _ this injury can properly be ascribed, either wholly or in 
part, to the optional drugs that have been | 
given to the mother in labor. 
Odawd Gy diate Cr During a ten year period (Jan. 1, 1928- 
nal Dec. 31, 1937) 685 patients 
whom a relationship was suspected 
the manner of birth and the later neurologic 
of manifestations of damage to the brain. Most 
of these patients were seen at the Children’s 
Hospital of Michigan, Detroit, and the 
fat) remainder were seen in consultation. Of 
the 685 children, 131 were seen because of 
convulsions, sixty-nine because of spasticity. 
Ko Oe 130 for mental retardation, 248 because of 
combinations of these symptoms and the 
remaining 107 for miscellaneous neurologic 
| Contra Cases subject to suspicion of postnatal 
as - : infection or trauma were excluded from the 
Mactr ) familial factors might have signi in 
cerebral symptomatology: associated menin- 
erythroblastosis, hemorrhagic disease 
extent of and the cceulremce of cerebral the incidence and heart disease. Finally, the group 
| ; was limited to those infants born in one : 
damage to the brain in the newborn. let $60 cases inthe study group. 
The “wheel” is set in motion i of Study of the records for the group immediately , 
. labor. The extent of its rotation before birth varies showed that 155 of the babies were born under condi- 
in every case, depending on the occurrence of such tions over which a physician has little or no control: 
ye ge factors as the incidence of natural birth precipitate, breech, twin or | age deliveries. For 
; the weight, second stage metabolism, and some cases all the birth were obtainable—the 
her susceptibility to the drugs and anesthetics anesthesia used. In others, although it is known that 
rage inger ad arg The temperature existing in the mothers were given “shots” and “pills” the amounts 
the mother and in environment during labor and are not known. When not available from the birth 
records, information on the condition of the infant 
wheel yan J at birth was given by a parent when the child was 
spell the difference between a normal a permanently brought in because of neurologic manifestations. Only 
damaged baby if the vital line is crossed. It appears histories of apnea were accepted in which the baby was 
to me that the effect of chance, in some of the cases 
studied in which anesthetics and analgesic drugs have i 
| been employed in labor, has been allowed to participate “blue spells,” or the infant did not breathe and had 
to such an extent as to be somewhat disturbing to the to be resuscitated. : 
Since apnea is a clinical indication of anoxemia, it orn under 
must be regarded as dangerous to the newborn infant >reech, twin and premature ) is ” 
Newborn Dus n occurrence of apnea is related to 
(Feb) 1998. 4 various adjuvants used during the process of childbirth. 


APNEA OF THE NEWBORN—SCHREIBER 
The remaining 345 subjects of the 500 were all full posed of precipitate, breech, 


term infants; in this there were no precipitate, deliveries is greater than in the f 

breech or twin deliveries. Table 3 presents the relation- From table 5 it can be seen that the 
ship between the type of delivery and the occurrence cases in this group (500) i i 
of apnea for all the 345 whose condition at birth was ee es 
known. Of the 345 infants in this group, 180 were _ birth. term 


known to have been born in the hospital and 135 and includes all cases i 


T 1.—T ype of Delivery Related to Apnea in Those of the 345 Cases of Full Term Pregnancies for Which the Data Were 
md = Available in Which the Child Later Showed Cerebral Symptoms 


Birth e Condition at Birth Birth and 
Type of Delivery Known Good Unknown Known Unknown Apnes 
13 1 7 7 3 5 15 
Taste 2.—Relationship Between the Occurrence of Apnea in the G of 155 Cases of Precipitate, Breech, Twin and Premature 
Deliveries in Which, After Delivery, Symptoms Way Bons Analgesia and/or 
Anesthesia—and Induction—Used ing Childbirth 
Condition at Birth and 
‘Known Good Unknown Known Unknown Apnea Apnea 
No anesthesia or analgesies........ 2 10 2 5 5.2 
Anesthesia known, enalgesics unknown... 9 3 1 6 
Anesthesia unknown, analgesics unknow al 3 


Taste 3.—T ype of Delivery Related to Apnea in the Group of 155 Cases in Which the Data Were Aveilable 


Type of Delivery Known Good Unknown “firth Known Unknown Apnea Apnea 

180 2 37 6 3 9 

‘orcep 3 7 3 4 
6 7 3 2 3 8 


in 345 Full Term Infants Who, Showed Symptoms of 

Condition at Birth Bithend 
No anesthesia or 7 5 2 ; 
Anesthesia unksows, ansigesies unknown 4 4 10 
Anesthesia 6 2 3 % 
Metical induetion... 13 : 10 3 a 5 643 
were known 


to have been born at home; for thirty the respiration, asphyxia 
birthplace was not recorded. ikarert 


The incidence of apnea within this in relation analyzed in the tables it may 
to various forms of adjuvant treatment child- degree was present in 
birth is tabulated (table 4). the cases in which the 
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twin and premature 

f 

majority 0 

of cerebral 

at 

sense 

n which there was delayed 

Condition at 
m was required. Of the 500 cases : 
be seen that apnea in some 
oximately 70 per cent of ; 
n tab he data from tables 2 and 4 on the occur- are he 
rence of apnea are summarized and given in the per- oxide, 1 received ether orty-eight received | 
centage of those cases about which information was nitrous oxide-cther anesthesia. In the forty-five cases 

available. The incidence of apnea in the group com- of these two groups (total group of S00) in which 


no analgesia or anesthesia was used, 38 per cent showed 
evidence of apnea at birth or within the first few days. 
It must be remembered that all these patients are abnor- 
mal, with cerebral symptoms. The incidence of apnea 
in all the full term babies, born spontaneously, with- 
out drugs or anesthesia, during 1936 at Herman Kiefer 
Hospital, Detroit, was 5.76 per cent, approximately one 
seventh of the occurrence in the neurologically abnormal 


APNEA OF THE 


Apnea indicates the presence of some dexice of 
anoxemia with its attendant cerebral anoxia, but serious 


; effect on initial 


is used.* This fact is graphically in 
figure 2, adapted from the work of Irving, Berman 
and Nelson.* These authors state that, “all methods 
of analgesia] used delayed the initial respiration of 

infants to some extent, since a control series of 
cases in which delivery was effected without any 
anesthetic showed only 1.9 per cent of infants who did 


is depression of the respiratory 
and Rosenfeld, working with animals, 
the depressing effect of analgesic drugs 
to the mother on intra-uterine respiratory 
movements. Such cessation of respiratory movements 
may be taken as an index of anoxemia, since, accord 
ing to Haldane and Priestley,* “no existing physical or 


iit 


NEWBORN—SCHREIBER . 


during mothers 122 babies ‘who later showed 
ratory depression is severe enough." Some mothers 


gesic delivery when the child also showed evidence of 
cerebral damage. In other cases the child apparently 
showed no evidence of cerebral , although the 
gesic delivery.’ 

?. Clifford, S. H., and I F.C. 


chemical method of discriminating differences in reac- 
tion approaches in delicacy the physiological response 
to the breathing.” It may be assumed that intra- 
uterine asphyxia may take place under similar circum- 
stances in the human fetus. A large initial dose of 
an analgesic drug may depress the respiratory center 
of the mother to such a degree that a dangerous 
anoxemia ensues in the fetus, with resultant anoxic 
changes in the brain. However, the interval between 

ne the administration of the drug and the birth of the 
fetus may be of sufficient duration to allow the respira- 
tory center of the fetus to reestablish itself, even though 

eee ee © 4 cerebral damage has already resulted, and the anoxemia 
ee that existed in utero is therefore not evident when 

Pentoderbitel & Rectel Ether the infant is born.’ Although permanent degenerative 

Peatoderdital & Scopolemine ei cerebral change may have taken place in such cases, the 

nents  ‘¢Spitatory center itself was probably spared and nor- 

mal breathing was observed at birth. Anoxemia, how- 
ae ever, makes the respiratory center susceptible to 

Pentopon & Rectal fatigue,* and this may be the explanation for the fre- 

Peraceton ———————— quent occurrence of late apnea in these cases. 

Pentobervitel Pereléehyte have applied the term “asphyxia occulta” to the 

. ES e particular group of cases which came with evidence 

ms of damage to the brain and in which, during labor, 

rug had boon given beyond the 

ordinary dosage, the infant's 
i be without clinical evidence of tecord of birth showed no signs of apnea. This group 
; apnea, It would seem that apnea is undesirable from of patients includes many of the apparent inconsisten- 
j ¥ clinical standpoint since it appears in such a high cies in the correlations between the administration of 
| percentage of cases that later show evidence of damage analgesics and anesthetics and the occurrence of apnea. 
to the brair. Apnea is commonly found in a higher Apnea of the mother necessarily results in anoxemia 
of cases when analgesia and anesthesia are of the fetus. Anesthetists generally agree that the 
in labor than when no analgesia or anesthesia cyanosis shown by mothers under the influence of anal- 
gesic drugs improves when they come to the birthroom 
and receive oxygen with anesthesia. Fetal brain tissue, 
being more sensitive to narcotization, probably is the 
first to suffer anoxic changes if the drug-induced respi- 

not. breathe immediately at birth.” 

of the associated conditions in the cases é 
ams 
group Gu s 
by the blacked-in areas 
all drugs used to produce ‘ oe seme cml n 
1s 
in the Production of Asphysia Am: j. @ Groce 
Ins series of 1,823 birthe, which included all the infants bore alive Shown permanent cerebral c f anal- 
in one hoopital during the year 1936, total of 139 infants, hora spon- 
of Irving and bis associates.” Eight, or §.8 per cent, of the infants in thie 
Rosenfeld, Morris, and Snyder, 


i it 


<3 


Tabulated in Percentage, and the Composite 


Taste 5.—Incidence of Apnea in the Two Groups of Cases in . 
Which Data Concerning Apnea Were Available, 


of the Two Groups 


rates eleven, Darbiturates nineteen, DPO! ne 
and barbiturates nineteen, scopolamine alone twenty- 
eight and morphine and scopolamine thirty-one. q 
155 Preeipitate, 
345 Breech, Twin, 300 
Apnea at birth... 61.7 63.9 4.3 
Late 8.6 11.2 9.4 
Apnea at birth and later. 16.8 18.5 17.3 - 
Total apmes...........«.. 72.0 a 
ae 
* 
a 
t 
rs 
ly 
he 
the 


: 
= 
= 
2 


the 


given in table 6. 


difficulty in properly evaluating 


effect of time, since in most cases the warnings of the 


of 


IN STILLBORN 
the 


NEONATAL ASPHYXIAL DEATHS 


Yant and his co-workers fully 


MICROSCOPIC CEREBRAL CHANGES 
AND 


pharmacologist regarding the repetition of doses within 


fay! 


: 
i 


2 


Taste 6—Factor Values for Usual Doses of Various Drugs 


sit 


mother must 
mother f 
time go 


2. 


rville, C. B.: xia Consequence Nitrous Oxide 
pe neuropathology, Wayne 


18, 


not be 


of 


; If combinations of drugs were used, the combined expected to respond if orthopedic procedures were ~ 
factors were added. For example, morphine one-fourth attempted. If the cerebral loss was found to be too 
| grain (0.015 Gm.) (factor 2) and scopolamine Y%go extensive, the mentally retarded child was regarded as 
grain (0.0005 Gm.) (factor 1) would give a combined needing institutionalization. — : 
4 drug factor of 3 in this case. Figure 4 is a reproduction of an encephalogram 
| “The usual doses of various drugs used have been showing generalized atrophy of cerebral tissue in an 
values idiot born with asphyxia pallida. 
a 
factors for the 122 patients during | ; 
of maximum administration are shown . t 
It must be borne in mind that this ¢ 
effects of drug dosage refers to ad 
labor. The fact that they a 
them against the effects 
. and most alarming eff a ). 
sa 
oblongata, 
Dose, Grain Factor 
Morphine sulfate... 1 
Morphine sulfate. 2 
is Pentobarbital sodium (nembutal)......... 1% I 
: Pentobarbital sodium (nembutal)......... 6 4 
paler than 
mm. in ler 
erized by a k 
en as — 
4 here located 
D present in 
ture is typic 
location ¢ 
nuclei of the 
SUMM 
00 patients, 
4 imately 70 
ASPRYXIA available 
s The late microscopic ch: tory of prec 
S death of neural tissues wit for 155 of (eae 
, result is atrophy of the b In those of the 
q be demonstrated by means pbtainable, approx 
mographic studies were mz , 11 per cent had 
‘ this series, of which sevent both early and late 
s atrophy, seventy-five showe in this group 
7 five showed no demonstrab 345 full term in 
grams and twenty-four of tHe studies | 
a made to determine whether the degree Mc 
. atrophy was such that a spastic child could : 


» 


. 

x 

4 

la i Hi treated a 
. ly a dangerous condition, perhaps ippocrates, su & 
n immediately. them as model records. 2 
s the cases of omen in Medicine, Haddam, Conn, ‘al 
ore, on the average, when analgesics 


PROCTOLOGIC TUMORS—TUCKER AND HELLWIG 


OCTOLOG | clature and extends from the perineal 
CKER and is site o isease. While 
ae rae oe the anal canal forms a physiologic and 
C. A. HELLWIG, M.D. histologically it is a complex structure 
WIcEtTA. RAR surface is lined with three different forms of epithelium 
“e i which are of different fetal origin. The zone 


operation. ile gynecologists adhere to this rule or intermediate zone is a remnant of the fetal cloaca 
regardless of the size of the specimen, most proctolo- and is lined with transitional epithelium as found in the 
gists regard histologic study as unnecessary when small urinary bladder and urethra. This zone extends from 


ich i epithelium. No glands 
rowel omen in the majority of cases noth- are found in this zone. Sweat glands of large size, 
has been detected by histologic study which changed the so-called apocrine glands, sebaceous glands and 


were four among our cases. ° for different portions of the anal canal as did the 


of examining microscopically all tissue by columnar cells and Lieberkiihn glands. The middle 
issue are removed, especially When OL 
rhoidectomy is performed. ; line. The crypts of Morgagni and the anal ducts are 
During the last six years we have studied by micro- the most important structures of this area. The distal — 
| sopic methods e¢ speci removed during ano- portion of the anal canal is purely ectodermal and is 
to on this portior 
be nation. This, however, is true also in the fields of perianal region. The junction between the cutaneous 
ott, called anus according to the anatomic nomenclature 
a ae ai of Basel. To understand the great variety of anal 
. tumors one has to keep in mind the three different 
“a ’ types of epithelium lining the anal canal and its com- 
plex fetal development. 
a The uppermost zone of the anal canal is the favored 
. site of glandular neoplasms. In our series there were 
a : fifteen adenomas and thirty-five adenocarcinomas. In 
the intermediate zone, which is more predisposed to 
is inflammatory lesions than other parts of the anal canal, 
a : = tumors are relatively rare. We found four benign 
4 ; papillary tumors resembling bladder papilloma, one 
- melanoma and two adenocarcinomas in this area. 
3 Distal from the anocutaneous zone there were, in our 
. series, four squamous cell carcinomas, one melanoma 
= growths. There were twelve benign and 
Fe other hand, so many cases in our material in which six malignant tumors. Besides lipomas, fibromas and 
- the microscopic examination revealed conditions which myomas we found one hemangio-endothelioma, one 
oe study of proctologic specimens seems well justified, in spindle cell sarcoma and two lymphosarcomas. 
p> the interest of the patient. oa ‘ Many of the malignant tumors in our material were 
. McCarty,’ basing his statistics on 150,000 surgical small and eighteen of the fifty-two malignant tumors 
3 cases, found that routine microscopic examination were discovered during routine histologic examination 
x revealed in 0.5 per cent of all operations a malignant of what seemed clinically harmless anal lesions. Two 
4 condition which was not suspected by clinical methods adenocarcinomas and the basal cell carcinoma were 
R or operation. In our series of 951 proctologic removed ; : 
completely by hemorrhoidectomy and in the 
cases Cancer specimen removed at the subsequent radical operation 
; is almost times higher, namely 1.9 per cent. The after the histologic di is was established no trace 
conclusion therefore is justified that, more than in 
In six of our fifty-two malignant cases, cancer devel- 
| —S oped in previously existing anal lesions. One adeno- 
re is considerable confusion in the literature carcinoma was found originating in a fistulous tract, 
one squamous cell carcinoma in a fissure, three adeno- 
| e follow the definition of Rosser,’ who regards 85 carcinomas in hemorrhoid nodules and one basal cell _ 
anal canal the lower portion of the rectum. It coin- carcinoma in an external hemorrhoid. 
cides with the pars perinealis of the anatomic nomen- In 1931 Rosser? reported thirteen cases of anal — 
4 From the Department of Proctulgy and Pathology, St. Francis Malignant growths which had some benign pathologic 
at the as the etiologic agent and further reviewed an 
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attended the meetings of this section 
will recognize that this is the thir¢ 
; J pathologic papers presented by these 
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Fig. 4.—Two Gbromas and one lipoma in anal ¢ 
‘ internal and external nodules had large blood ves 
| tory changes were found in 
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OSTEOMAS OF PARANASAL SINUSES 
AND THE MASTOID PROCESS 


REPORT OF CASES 


BERT E. HEMPSTEAD, M.D. 
ROCHESTER, MINN. 


ETIOLOGY 

The of these bony growths never been 
determined. is developed from carti- 
tage and the frontal bone is from membrane 


Osteomas develop frequently at the site of 

cartilaginous rests were present these 

enlarge and develop later into bone. He pointed out 

there is a isposition to growth 


and that tumors appear at sites where this difference 
in embryologic derivation does not exist, such as at 
the recessus nasalis of the frontal bone, at the maxillary 
antrum and at the tip of the mastoid bone. Virchow * 


F Section and Rhinology, the Mayo Clinic. 

Son $, 1938. 

1. iy George: Osteoma of the Frontal with 


Intracranial and the 
Report of a Case, Brit. J. -#, 28: 565-580 ( ) 1931. 
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believed that the site of 
diploe of the frontal bone. 


differentiate between so-called precipitating causes of cancer rigin of such tumors is the 
and the primary etiologic factor itself. In my opinion, cancer Scarcely would this explain 
no matter where it is found is caused by an individual suscep- in other places. Infection has 
‘ibility to an unknown something which as yet remains unde- pon suggested as a possible cause, but many times the 
ined; something which permits the initiation of the malignant tumor is present without any evidence of infection, 
either macroscopic or microscopic. A history of trauma 
is obtained many times. The blow, however, usually is 
om it is not the etiologic 
are : upt vanced the hypothesis that such 
to tumors originate from the periosteum. 
PATHOLOGY 
These tumors may be hard and eburnated in struc- 
ture, they may be spongy, or they may consist of a 
j mixture of these two types of structure. Growth is very | 
slow. Usually the tumor is attached by a pedicle of i 
- cancellous structure. This growth can prevent drain- “a 
age of the sinus and thus can give rise to a pyocele or 2 
mucocele, which amy comee of deformity. 
do not prove that cancer is hereditary, and as a matter of fact = * 
be greater in cancer than 
it has among those patients who suffer from the disease. i “§ 
3 
Osteomas that arise in the paranasal sinuses are not tf | 2 
common. Occasionally they are discovered in routine a , 
roentgenologic examination of the sinuses. They are a 
not diagnosed clinically or even suspected of being a 
present until either evidence of intracranial complica- — ee 4 
tions becomes manifest or external deformities appear. ~ .. 
From time to time, articles have aes that contain = a 
reports of cases and give the number of cases previ- Fig. 1 (case 1).—Osteoma in ethmoid region before operation. a 
ously reported. It is not the purpose of this paper to ; B.. 
give a detailed review of the literature; rather, it is to DIAGNOSIS x 
. stress methods of handling cases. In 1935 Dr. Car- The small osteoma which elicits no symptoms is dis- - 
. mody reviewed the cases reported up to that time. covered only in routine roentgenologic examination of “Zi 
the paranasal sinuses. This type of osteoma should be 3 
reexamined subsequently at periodic intervals and, if a 
of appears, should be removed. 
patient w an osteoma usually presents a 
himself because of pain, external deformity or symp- ~ 
toms due to an intracranial complication. Roentgeno- . 
logic examination is of the greatest service in indicating 7 
the exact site of the tumor and whether or not it has P< 
: mined carefully by stereoscopic examination, since the — 
’ | | surgical approach depends much on this. Presence of i 
“Against this hypothesis is the tact tia my Sai pyocele or mucocele cannot be determined always pre- i 
laginous débris ever has been found in these tumors (Gperatively because the results of examination of the 
; nose can be negative. If the nasofrontal duct is occluded, | 
conditions are ideal for development of either pyocele 4 
or mucocele. ad 
OPERATIVE REMOVAL 
Cushing? in 1927 reported four cases in which * 
(jane) 1927. 
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(case 2).—QOsteoma removed from mastoid process. 
B. Gaanam, San Francisco 
ce a patient with an extremely a 
im in 1931. Comparing his 
nose of the present affords a og 
of one of these tumors. 
to have been about one fifth the a 
difficulty in operating in these = 
the author. In my case only mn 
t was to remove the anterior “a 
wall proved to be very thin and e 
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PATHOLOGIC CHANGES IN AMBLYOPIA 
FOLLOWING TRYPARSAMIDE 
THERAPY 


P. J. LEINFELDER, 
IOWA CITY 


sensory ism. 
In 1907 
the discovery of arsacetin, a less toxic ituti 


W.: Some Experiments in the Treatment of Trypano 


» Manchen. med. Wchnschr. 2 1043, 1 
4. : Ueber die Wirkung des Atoxyls auf das Auge, Arch. 


S. Beck, Max: Ueber sehstérung bei Schlafkranken in Verlauf 
Zentralbl. {. prakt. Augenh. 33: 129, 1909. ” 
6. Fehr: durch Atoxyl, Deutsche med. Wchn- 


:  Chemothes 
Sattler, .:. Pathologisch-anatomische Untersuchung eines 
oe, mach Arsacetininjectionen, Arch. {. Ophth. 


9. F.: Zur des Arsacetins seiner 
auf Sengerven, med. Wehnechr. Te: 267, 
Arsacetin, in, med Wehnechr. 861 1785. 1909. 

. Ruete: von mach Arsacetininjec. 
Méachen. med. Wchaschr. 56: 718, 1909. 


12. W. F.. and A'S: 


43 re) 
. 


ae 


isual fields taken prior to injection of tryparsamide; 2/1,200 


1.—V 
ecreen. 


L 
Fig. 
tangent 
cals in the blood stream is very slow. rae ey 
of the drug injected, arsenic is gradually split off ; some 
of the drug remains (Igersheimer and Rothman **) in 
the blood and tissues, while a i 


igh affinity for the 1 molecule 
but not for arsenic. ing to Meyer Gottlieb ** 
arsenic can be demonstrated in animal eyes after 


; ision and optic atrophy (Woods and 
compelled me to divide it into two parts by chiseling through Moore,'* Neff,’* Cady and Alvis,"* Fine and Barkan,” 
was possible to te wit injuring the pos- ; . 
| lying in the left orbit which were not connected with the mother the d ad 
growth and I find from the literature that this is not an unusual Of the drug was of 
condition; these separate tumors seemingly have their own adequately reviewed the clinical use toxicity ; 
blood supply and are found frequently in the soft tissues. Since tryparsamide. 
Dr. Carmody’s work there have been a good many cases added Although the toxicity of the pentavalent arsenicals 
to the literature, especially from Hungary, where considerable has been investigated by a number of authors, no satis- 
work has been done on the pathology. factory explanation for the visual pathologic changes 
ite EE has been determined. The toxic action of atoxyl, 
arsacetin and tryparsamide appears to have a special 
affinity for the visual system, for general symptoms 
q most frequently do not accompany the ocular mani- 
festations. Young and Loevenhardt,"* after experi- 
mental comparison, concluded that the aniline group 
é in the ortho position contribute to the toxic effects of 
: ee these compounds and that the pentavalent arsenic is 
, only a secondary consideration. An indication that the 
. The pentavalent arsenical atoxyl, introduced in 1902 visual loss is not due to arsenic or the aniline molecule 
q by Blumenthal,’ was first used in the treatment of of the drugs is that these substances when toxic to 
’ protozoan diseases in 1905 by Thomas.’ Since, as the the visual system ordinarily cause a defect in the central 
4 name indicates, the rite. pn considered nontoxic, it field, while atoxyl and tryparsamide almost invariably 
a was used extensively in the therapy of trypanosomiasis, cause concentric contraction of the visual fields. 
* pemicious anemia and psoriasis. After the identifica- Furthermore, the disintegration of pentavalent arseni- 
a tion of Spirochaeta pallida, the drug was almost ats = 
immediately applied to the treatment of syphilis. 
Extensive use of atoxyl soon demonstrated various SS Re 
of the visual elds showed that the sub 
jective blurring of vision was by peripheral GB 
contraction that progressed to blindness. Once Ie, 
visual vistial loss continued in spite as” 7> 
of withdrawal of ‘the drug. Loss of vision 
in nonsyphilitic as well as syphilitic patients, it BERS 
7 that the drug acted ifically on the visual 
£ to 
§ atoxyl. new drug was only a 
4 short time, since clinical experience demonstrated that 
‘it also a deleterious vision (Sattler,* 
Hammes,’ Iversen,’® Ruete hope for a non- a 
3 berger considered possibility of accumulation 
tryparsamide by Lor mye Once  tryparsamide as the cause of toxic effects. Igersheimer* 
the new drug, expressed the opinion that atoxyl itself or a reduction 
4 although less toxic than atoxyl or arsacetin, also caused product of it acts directly on the cell. He stated also 
‘. . From the Department of Ophthalmology, State University of lowa : 
: poisoning with atoxy it cannot be identified after 
; poisoning with arsenic. In their experiments the 
| arsenic poisoning did not cause blindness. Osborne ** 
; 13. Woods, A. C., and Moore, J. E.: Produced 
Patients With and "Without Ocular Lesions, J. A be: 184 Clan. 
Atrophy ‘of the Optic Nerve, AM. A. (Now. a7), 1997. 
got susted by Meyer end S66, 


reports of histologic examination of the 
pathways in such cases. Reports of pat 


yopia following the use of atoxyl 
Nonne ** and Birch-Hirschfeld 74 and follo 


examination was made of a man who died 
after the beginning of administration 


cells were reported. The ganglion i were 


of pathologic changes is the absence of evidence of 
tissue outside the eye and the optic pathways, 


23. Nomne, M.: Anatomische Untersuchung eines Falles von Atoxyl- 
Med. Klin. 4: 757, 1908. 
Hirschfeld, A., and Koster, G.: Die Schadigung des Auges 
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: showed that arsenic in moderate amounts can be obtained nine days after the administration of 1 Gm. ae 
identified in the rabbit brain after therapeutic doses of of tryparsamide and seven days after the onset of visual ae 
tryparsamide. disturbances is presented : a 
Although numerous cases A white man 52 was admitted Aug. 13, 1937, because s! 
have been observed clinicall of inability to This manifestation, with difficulty 
ee Gee Optic § in control of the bladder, had begun two years previously. ; 
; There was a history of gonorrhea in 1907. The examina- 
: tion showed 6/6 vision in each eye. The pupils were round 
: and equal and reacted promptly and effectively in near accom- ' 
modation, but the reaction to light was sluggish. Ophthal- 
moscopic examination revealed early optic atrophy of the ; 
primary type on both sides; the visual fields (fig. 1) showed : 
contraction with a 2/1200 mm. target on the tangent screen. ‘ 
The blood pressure was 140 systolic and 86 diastolic, there was a. 
a cord bladder, the patient was unable to walk and the Wasser- a” 
twenty-two months after complete loss of intravenously. morning of August 18 a cystoscopic a 
atoxyl was used in the treatment of examination was made and was ogy by chills, wae = 
study disclosed degeneration of the third neuron, °%4 fever, the temperature reaching 103 F. During the after- = 
- noon of that day the patient complained of blurring of vision. 
chromatolysis, disintegration of the retinal ganglion 4, following morning there was mo subjective central or 2 
cells and gliosis of the retina. Some nuclei of the inner fe 
peripheral vision, but the pupils responded sluggishly to light. ig 
nuclear layer appeared faded. The peripheral portion of as at the time of admission. The ophthalmoscope revealed no Fe 
the outer nuclear layer contained many shrunken nuclei. ‘a 
There was almost total degeneration of the optic nerves I a a 
but no evidence of inflammation. The ganglion cells | | 
of the lateral geniculate bodies also showed degeneration. 
After injection of atoxyl in experimental animals Birch- 
Hirschfeld ** was able to demonstrate a similar con- 
dition. Changes in retinal ganglion cells were observed 
in the cat, and extensive chromatolysis was observed [| ~ | a 
as early as nine and one-half days after injection ina [ye | | 4 
log. In some dogs he observed changes in the occipital 
cortex and geniculate bodies. He said that the retina | 
was most susceptible to the poison but that the con- | 
dition behaved like a purely degenerative process of the —. 2 ; 4 
medullary sheaths of the optic nerves. Sattler described 
the pathologic changes in a case of amblyopia following ore a “Gg 
treatment of pernicious anemia with arsacetin. Loss 
of vision began six weeks after the beginning of treat- 
six weeks. h occurred five weeks later. There ' a 
were no demonstrable changes in the first neuron, but a 
shrinkage or a swelling of a few cells in the inner : aM 
nuclear layer was seen. The greatest damage was to change in the appearance of the nerve heads or fundi. On 2 
the retinal ganglion cell layer and the optic nerve. August 20 blindness persisted, but no pupillary response to Ag 
Gliosis and reduction in the number of the ion light could be elicited. The pupils were smaller than at =~ 
: Niss! substance was not visible. The greatest degree developed in the fundus. The urea nitrogen content rose to . 
4 of myelin disintegration occurred in the anterior portion 130.9 with a creatinine content of 11.5, and death from uremia . “g : 
’ of the optic pathway. More recently Sattler ** expressed occurred on the morning of August 25. A complete necropsy == 
the opinion that although one would expect the process was begun two hours after death. a 
to be primary in the retina it is possible that the proc- General pathologic examination was made by Dr. H. P. 
esses in the nerve fiber and the retina advance at the Smith, head of the department of pathology. He reported ~~ 
o 1: that the liver showed no evidence of necrosis. The cells in = 
| the central part of each lobule showed fat droplets and fine . 
) tor the remainder of the organs the central nervous im size (weighing pelves were fe: 
These observations of the pathologic changes in ‘i "Sicmeruli, ‘The stroma between the tubules was involved * 
| amblyopia occurring after the administration of com- in an extensive chronic inflammatory process. Although the ‘od 
| pounds containing pentavalent arsenic were made at a pathologic changes were compatible with those of chronic i 
_ time remote from the onset of blindness. A complete nephritis, the inflammation and dilatation of the renal pelves © | 
) study of a case in which pathologic material was indicated the presence of pyelonephritis. There was mo evi- == © 
——_____—____—____——-__ dence of acute change. The pathologist believed that the 
| 
buch der Ophthalmologic, Berlin, Julius Springer, 1932, vol. 7, p. 251. bronchopneumonia and meningovascular syphilis. , Sa 
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ently is highly specific in distinguishing this 
from other dyscrasias of the lymph nodes. 


Gordon * ists in his belief that the causal agent 
of Hodgkin's disease is elementary virus bodies, and 


of early Hodgkin’s disease. have 
been dubious of the virus nature of the active agent in 
the Gordon test. 


isease produced 


(e) WwW. a 
1935. 
(f) D’Ovidie, F. and V Martin: Sobre caso de enfer- 
Citar Hodgkin, Asoc. 49: 372 
Menenio: reasione biologica di 


a Diag, ter. di tab. i935. 
874 (Oct. 19) 1935. 
M. A. 106: 1156 | 1936. 

Hodgkin's Disease, Am. J. 


Studies in Hodgkin's Disease, Ann. Int. Med. 


(m) Warm, K.: Zur Frage des Gordontestes bei der 


's Disease, Am. J. M. Se. 196: 27 (Jan.) 1938. 


Gorden! 

3. Gordon, M. H.: Aetiology of Lymphadenoma: Sensitized Vaccine of 
4. Warner, E. ‘The Treatment ot Lymphadenoma with Sensitised 
arner, a 

Vaccine of the Elementary Bodies, Lancet 1 417 (Aug. 22) 1936. 
Studies of a 

Produced im Rabbits and Pigs by Extracts of Normal Primate 
Hone Marvew, Am. J. Path. 12: (May) 
Hodgkin's Disease, 44: 455, 1937. Chapman.’ ' 
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patients with Hodgkin's disease. They expressed the 
opinion that their active agent could not possibly be a 


itis, equine 
and rabies to the extraction 
material i 


nature of a proteolytic enzyme such as that demon- 
strated by Jochmann and Lockemann 


Hy 


and Leckemana, G.: 
* 


M. J. 4: 635 (Ave 7) 


vourwe 11 
14 
The Gordon test has been applied in 179 cases of 
) Hodgkin’s disease by various investigators * and found 
positive in 124 (69.3 per cent). In 210 of 214 con- since 1 
trol experiments (98.1 per cent), with suspensions which no living virus or bacteria could be expected to 
1 of lymph nodes from normal patients and from patients tolerate. In support of this theory Kelser and King * 
: with hyperplasia, adenitis, leukemia, tuberculosis, car- submitted tissues containing known neurotropic viruses | 
cinoma and sarcoma, the test was negative. These encephalomyelitis 
results indicate that while the Gordon test is only 70 per used on the 
it appar- tances the viruses 
condition were rendered inert. Friedemann suggested that the i 
encephalitogenic agent of Hodgkin's disease and that in 
the spleen, bone marrow and ‘tes are of the 
re has recently em emulsions Of his sensiti 
clementary bodies, recovered from the lymph nodes of active agent was not found in all bone marrows or all 
| patients with active Hodgkin’s disease, in treating this specimens MacKenzie and Van ” 
condition. Warner * ed beneficial results follow- confirmed of the work of Friedemann but found ' 
| 
animals bears some of t racteristics of an infec- be 
tious process the agent has not been cultivated in vitro a 
nor has its passage from animal to animal been accom- a 
plished. Gordon reported that rabbits recovering from 3 
an initial paralysis were immune to a second inocu- a 
lation of active material, but other investigators * found .. 
such rabbits just as susceptible as the control animals. -s 
Friedemann and Elkeles‘ reported that intracerebral a 
inoculation of rabbits with extracts of normal and 3 
pat 
by 
encephalitogenic property of the agent and thus did a 
not identify om 
(n Jackson, Henry, Jr., and Parker, Frederic: 4 
METHODS 
The procedures of Gordon * have been followed in 
the performance of the tests. With sterile technic, “4 
7 2 human lymph nodes obtained cither at biopsy or at a 
Bios Ulrich, and Elkeles, A.: on 
(March 24 Brit. J. 22.406 
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& 
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revealed exceedingly rare eosinophils. One of these 
vatients died three months after the tests were made and 
nother within a year, and the third is following the 
sual failing course of H in’s disease. 

Eosinophils were remarkably few in number or 
absent from the sections from the thirty-five control 
trols had nodes which histologic examination showed to 
be tuberculous. When suspensions of these nodes were 
injected into rabbits, two gave a negative reaction but 
the third rabbit grew loath to move, showed signs of 
meningeal irritation, lost weight and died in two and a 
half months. It did not exhibit the typical sequence 
of events of a positive Gordon reaction. An autopsy 
revealed caseous tuberculous lesions in the lungs con- 


by 
phenol, and it was hoped that the tubercle bacilli were 
also destroyed, but apparently they were not. Since 
Manson * reported positive Gordon tests with nodes 


spinal cords from animals paralyzed extracts from 


rdon reaction when inoculated into other rabbits 
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reactions occurring locally at the site of injection and 
also more general widespread effects. The local reac- 
tion was similar to that resulting from the introduction 
of any destructive agent but more severe than that 
expected from the small amount of material injected. 
There were central necrosis, hemorrhage and large 
numbers of Gitter cells, with a peripheral zone of cyto- : 
logic degeneration, vascular proliferation, perivascular 
glial infiltration and a mononuclear type of mild menin- 
geal inflammation. The remote reactions were most ’ 
strikingly seen in the cerebellum, where there was 
severe and widespread injury to the Purkinje cells. 1 
One observes a similar condition in the brains of rab- ; 
bits exhibiting paralysis after inoculation with extracts é 
of lymph nodes from a with Hodgkin’s disease. ’ 
taming many acid-last Dacillt. Te was mild non- Although this phase of the problem will be more care- q 
specific lymphocytic infiltration of the meninges, but fully detailed at a later date, I — at this time 4 
a definitely tuberculous lesion was not demonstrated examples of the lesions found. Figure 1 illustrates a & 
in the brain. Bacteriologic examination of the original field from the inoculation area in the cerebral cortex ¥ 
lymph node had shown acid-fast bacilli and Strepto- of a paralyzed rabbit. There are central necrosis, a = 
few Gitter cells, an increase in microglia and a slight a 
his rabbits showed tuberculou: ons of the central = 
nervous system which could possibly have accounted 
for their neurologic signs or whether there were many a 
eosinophils present in the nodes. “y 
The papers of Gordon and Van Rooyen should be B. 
consulted regarding the properties of the pathogenic 4 
agent present in emulsions of glands from patients zt» 
with Hodgkin's disease. I add a few personal obser- a 
vations on the nature of this agent in verification of ss 
some of their work. “a 
An autopsy furnished a large amount of typical | * 
Hodgkin’s lymph glands heavily infiltrated with 4 ak 
eosinophils. The patient had received all the roentgen ‘% 
therapy that could be tolerated with safety. Extracts om 
of the lymph glands elicited positive Gordon reactions = 
in three days, with death of the animals in from five a 
to twenty days. One extract was sterilized by long 3g 
centrifugation, another with phenol and a third by a 
passage through filter according to the technic 
of Van Rooyen. All rabbits gave positive reactions _ Fig. 2.—The cerebellum of 2 coming supemeativn 4 
on the third day after inoculation. Sixty days later 
a portion of desiccated gland was made into a 1 to 50 = 
a suspension in broth at a pu of 7.2. One part of the increase in perivascular glial cells. Figure 2 shows 8 
extract was frozen in a test tube in carbon dioxide past of 
“4 at — 57 C. for ten minutes and then thawed; a second bit, with various degenerative changes in the Purkinje : 
; part was exposed in an open vessel to 10,000 roentgens, cells. These cells are swollen and vacuolated and exhibit ~ 
| equivalent to approximately 20 skin doses, and a third neurophagia. Several are pale feo | or are mere ‘- 
part was untreated. All produced positive reactions in shadows, while others have disappeared. : 
rabbits on the third day. It is apparent that roentgen There are fields in the same specimen in which no a 
therapy of the living tissue and of the extracted tissue Purkinje cells can be found. % 
does not inactivate the agent responsible for the reac- Kelser and King said that the s of the a 
tion in rabbits. Twenty-four months later this desic- affected animals are the result of a eased func- iy 
cated material was still capable of producing a typical tional involvement of the nervous system, caused by a a 
Gordon reaction in rabbits when given intracer y chemical or enzymatic agent apparently of leukocytic Sole 
Intra Or smtracerehr: or ne origin and not by a virus. 
COMMENT 
th The data presented is in confirmation of the con- = 
Kelser and King * made careful histologic studies of close | 
he brains of guinea pigs and rabbits exhibiting the Gordon and Friec ae” ter —_— 
varalytic syndrome after inoculation with extracts of have published evidence in support of this relation but  <— 
human and monkey bone marrow. They described have attached no significance to their observations, a 
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Dorothy Reed cells are present they are pathognomonic, 
though i , Cross reactions occur. In many slides there are large reticulum cells either 
be distinguished from typical positive reactions with singly or in groups, not one of which, however, is a 


a 
a 
t 


on cultures belonging to all usually present and is usually regarded as indicating an 
including the strains. advanced stage, but it may be found early in the disease. 
made repeated tests on fifty-five In some cases fibrosis is prominent in both large and 
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Special Clinical Article 


HODGKIN’S DISEASE 
SIXTY CASES IN WHICH THERE WERE INTRA- 


re allowed to through the moist filter paper. Gentle rotation There is no doubt that biopsy is the most exat 7 V 
¥ of det “plates, hastens the formation of large clumps method of this 
3 Cipitate. The appearance of large clumps of precipitate presupposes specimen i Re 
% the illustration) indicates a positive reaction. Negative results with tissue containing the typical lesions. Therefore tt 
5 are indicst- hy the absence of such clumping (4). Doubtful should be taken from a characteristic gland. It shouid » 
are = be taken, of course, under the most careful antiseptic 
‘ known positives and negatives be set up as controls to familiar- than the complication of an’ infected sinus. When 
a little experrence. & Cross reaction is shown m ©. typical Dorothy Reed giant cell. According to Bell * the 
| _ There appears to be no advantage in incubation or refrigera- increase in the number and size of the reticulum cells : 
Sen & Oe eiatores. RESULTS is the most constant feature of the disease. Fibrosis is | 
be We have made repeated 4 v 
a the known types of z \ 
have also identified and 
q cultures taken from infections is INconspicuous. 
q ment was in every instance. and in rare cases one finds a leukemic blood picture — 
With the method described, cultures of pneumococci may be with typical Hodgkin's disease in the lymph nodes, 
in shorter tase than with the macroscopic test; There is a similar blending with lymphosarcoma and 
more reliably, in our opinion, than with the “quellung” test; at leukemi 
& minimum expense for serum and antigen, and with the advan- ic retic di 
tage of working with a sterile antigen. I have reviewed ciscase, 
1833 East Monument Street. all of which, during period of there 
were intrathoracic all had been observed 
P. —_—____— long enough so that there was a fairly good clinical — 
ga history and a 3 pow. examination had been made. 
= ee All the patients roentgen treatment and were under ~ 
observation for a considerable period. 
EB Figure 1 shows the first indications of the disease as 7 
“a CLINICAL LECTURE AT SAN FRANCISCO The patients did not all have intrathoracic lesions on 7 
SESSION first examination. had them then and the rest 
many had complications in other parts of the body. 
In addition to the more common conditions shown in 
B. In 1832 Hodgkin reported seven cases of unusual figure 1, there was a variety of unusual conditions. F 
His description was clinical. In 
Samuel Wilks reported thirteen similar cases and © © 
a mens and found that of the seven cases dite were MS Bd 
— 
is and one was probably of lymphatic alcu- tmecetion 
kemia. For the next seventy tuberculosis followed 
Hodgkin’s disease like a shadow. It is difficult to 
a realize today what a common condition glandular tuber- nip is r 
4 culosis was previous to modern food sanitation and ™ 
. the tuberculin testing of cattle. In 1902 Dorothy Reed Pigmentation 
definitely differentiated Hodgkin's disease from tuber- 
" _—s- associated. It is very i ing to compare this con- Fig. 1.—First indications of Hodgkin's disease in sixty cases. : 
| dition with that in our series. Four patients had calci- 
| ___ fied nodes, one had active tuberculosis and Hodgkin’s In two cases there was jaundice. In one case it wa: 
the same mediastinal gland and one had present for about two weeks and then cleared up. _ 
Z: terminal tuberculous pericarditis. : In the second case there was a history, on admission. — 
‘2 Since 1902 pathologists have added much confusion of jaundice coming on about a week after removal o: 
of for thie the gallbladder for chronic cholecystitis and chole- 
Wallhauser * found fifty different names for |ithiasis. Glands were later found in the neck which 
Harigkin’s disease im 1933. on biopsy proved to be typical of Hodgkin's disease. 
Be in Division of the General Scientific at the There were two cases of intestinal perforation ~ 
vance ot the “American Medical See due to Hodgkin's disease. There was one case of 
ron involvement of the spinal cord with paralysis. There 
Disease, Arch, Path 461522 3. Bell, E. T.: Textbook of Pathology, Philadelphia, Lea & Febiger, 
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phils were 


was one case of extensive involvement of bone and one 


case of involvement of the skin. 
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For the thi now , the average 
length of the disease is fifty months. of these 
patients have had the seventy-two months. The 
Some are working, 

others are in a condition of semi-invalidism. 

An attempt was made to estimate the length of life 
after the onset of intrathoracic complications. In some 
cases there were in addition other complications. In the 
thirty-nine cases in which this estimate could be made, 
the average survival period was twenty-three months. 

Kasabach and McAlpin found that the average sur- 
was years and four months. Twenty patients 


months. In seven cases in which no treatment had been 
given the survival period was three years and one 

In our series the shortest period from onset to termi- 
nation was seven weeks. patient was a woman 
aged 40. 

The period was -six years. In this 
case the of H "s disease was made by 
Dr. E. T in 1910, and several biopsies subse- 
quently confirmed the diagnosis. The was 
treated with roentgen radiation by Dr from 
time to time as growths appeared. On three occasions 
high voltage roentgen therapy apparently saved her life. 
At autopsy, in 1936, the lesions of Hodgkin’s disease 
were found in the mediastinal and abdominal lymph 
nodes, liver, spleen and lungs. This case was not 
included in our statistics. 

The following case illustrates the advanced stage in 
which patients come for treatment : 

Case 14—A woman aged 51, with a history of easily palpable 
glands in the right side of the neck and right axilla for three 
years, when admitted to the Northwestern Hospital had general 
anasarca, fluid in both pleural cavities and abdomen, involve- 
ment of the mediastinal glands, enlargement of the liver and 
spleen, and large masses in the pelvis, which had led to the diag- 
nosis of possible pelvic carcinoma with metastases. She had 
marked secondary anemia and a fever. Biopsy showed Hodg- 
kin’s disease. She was given salyrgan, blood transfusion and 
high voltage roentgen therapy over the chest and abdomen. 
She improved, the edema disappeared, the glands decreased in 
tise, the liver and spicen became smaller and she left the hos- 
pital in fairly good health. She died a few weeks later of what 
appeared to be coronary occlusion. No autopsy was permitted. 

Can a patient recover from Hodgkin’s disease? The 
following case is illustrative : 

Case 15.--A man aged 59 had two operations for removal 
of enlarged glands in his neck. Biopsy by Dr. Bell indicated 
therapy. He is now 70, has had no subsequent treatment and 
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METHODS OF ASSAY AND DIETARY SOURCES 
OTTO A. BESSEY, Pu.D. 


auspices of the Council on Pharmacy and Chemistry and the 


VITAMIN 


isolation, synthesis 
of assay have 


study of vitamin C.' 


This article and others recently published or to be published 
comprise a new serics on the present status of our knowledge 


Cc 


to the 
on 


Therefore, no 


+ 


is and development of practical 

ore papers have appeared 
methods of assay and distribution for vitamin C than 
for all the other vitamins combined. 


attempt is made here to present a systematic review” 


ion is by a 
of the extent of hemorrhage an | 
costochondral junctions, the soi 


y volumes of 


1. Now _ ascorbic 

2. Sherman, and 
Chemical Society Monograph, New York, Chemical Catalog Company, i. i 
tamins, in Annual 


acid or 


Smith the Vitamins, 


1935. von Euler, Hans: 
¢ 


365, 1936. 


Press 357, 1932; 2: 


OF VITAMIN C—BESSEY | 
3 BOSTON 
authors and not necessarily the opinions of cither council, 
‘og Reprints are not available but the articles will be published ~ 
later in book form.—Eb. ig 

the literature. am m the mono-_ 

| graph by Sherman and Smith,’ the yea a 

the Annual Review of Biochemistry,’ the bulletin of the 

United States of Agriculture on “Vitamin 

Content of Foods”* and numerous reviews.’ The 

facts and comments presented in this review may serve 

to give a general idea of the present state of the subject. 

| BIO-ASSAY 

Chemical methods have rapidly replaced vitamin C _ 

determinations by bio-assay for many types of investi- 
gations. However, the more specific animal tests con- ~ 
| tinue to be necessary in order to avoid the risk of mis- _ 
interpretation of the chemical tests. : 
| Guinea pigs kept on certain purified diets fail to gain — 
weight, and the specific pathologic changes of scurvy — 
| develop. The degree of protection or cure of the defi- ” 
ciency bears a quantitative relation to the amount of ~ 
the vitamin administered. This forms the 
a basis for biologic methods of vitamin C analyses. F 
_Preventive Method..—The technic of Sherman and 
ee his associates,” built on the experience of earlier investi- ~ 
a gators as well as their own studies, has continued to be © 
4 the most generally used for animal assay purposes. ~ 
a Briefly, the method is as follows: Young guinea pies 4 
i. are fed ad libitum a basal vitamin C-free diet which — 
= theoretically supplies everything necessary for their © 

normal nutrition except vitamin C. Negative contr: 

Be animals are fed graduated amounts of the material 15 — 

ne be tested. After from six to ten weeks the of 

a CONCLUSIONS — 

-: Hodgkin's is a common disease. The cause is not ness of the incisors. An amount of test material jut 

, known. The changes are well understood, 2 

and biopsy is the sure way of making the diag- Harvard Medical School the Department of Patholos 

adequately will probaly _protong life. ic 

complicatior is respond to such therapy. Blood 263, 1933; ‘8: 264. 1934; 

| transfusions and mercurial diuretics are at times valu- 

ay une 1937. 3 

1141 Medical Arts Building. and Smith.” Coward." Coward and Kassner.” 


are expressed in this unit.’ With experi- 

the survival period, weight and 

o can estimate the degree of pro- 

tection afforded by the lower test levels, thus bringing 

into a quantitative rating those animals which are not 

completely protected. general uniformity of the 

test can now be improved comparing the rate of 

growth and the intensity of macroscopic lesions in 

_ the test animals with those in a similar group of ani- 

‘ia mals which received graded levels of pure ascorbic 

the acid.* 

Curative Method —Harris* and his associates have 

hed introduced a recovery which is very useful. 

a: Less material is required and there is i sav- 

_ ing in time and expense. Guinea pigs are kept on a basal 

ical diet as previously described, and after from two to 

the three weeks animals are selected which show symptoms 

ows of scurvy and have to lose weight evenly. 

han Graduated daily doses of the test material are then 

no fed. After from ten to fourteen days the vitamin C 

| growth response wi obtained ng a 

of series of animals with amounts of i 

acquiring scurvy, a test is ina two ’ 

The Care = exercised in selecting animals for this 

ade test, because those which are “too sick” or which show 
ect. signs of infection will not respond uniformly. 

Tooth Method.—Hojer has method 
iC based on the observation that the of scurvy. can 
sti- be estimated by histologic examination of the teeth. A 
on- cross section of the root of a normal guinea pig incisor 
nis- shows a row of parallel 

the pulp and active in the formation of dentin. Hdjer 
rain has described ten stages in the development of scurvy 
rvy based on the amount of disorganization of the odonto- 
lefi- blasts, the width, irregularity and structure of the den- 
. of 7 tin and the degree of calcification of the in. 
the , and Elphick™ have described a modification in which, 
by the same criteria, they distinguish four degrees of 
and © scurvy. Using a series of animals receiving 
ssti- graded doses of ic acid, they plot the average 
» be degree of protection against the size of the dose, thus 
os. deriving a curve which shows the ratio of protection 
ivs to dose at any level. When once established, this curve 
ich | of reference may be used for calculations in successive 
heir - assays, although it may be revised as additional data 
trol accumulate. An example will best show how this curve 
ther is used for a determination: A of healthy grow- 
live ng guinea pigs (from 250 to Gm.) were kept for 
po fe a few days on a scorbutic diet plus greens. The test 
te. was started by wi ing the greens. After three 
ant i of six animals received 0.9 mg. daily of 
of - + ic acid (International standard). Another group 
Ds - of six animals received 1 cc. of test material (orange 
just juice) daily. Two guinea pigs were kept on the basal 
os 7. A Sherman unit, or a minimum protective dose, is equivalent to 
purposes are obtained applica- 
sand 8. Vitamia the Sup Siedulla, Biochem, 
ec. 
* 10. Hojer, J. A.: Method for Determining the Antiscorbutic Value of 
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diet only (negative control animals). : 
days all the animals were killed and lower jaws fixed 


recei 8. On 
basis of a curve i prepared as described 
Key,"* the ratio of the protection in terms of ascorbic 
acid was found to be 0.62 divided by 0.90, which equals 


juice equaled 13.8 international units per cubic centi- 
meter. The curve of response is a device for calcu- 
lating the relative potency of two materials which do 
ve 


for differences in sensitivity of different stocks.‘ 

Comparison of Methods.—The chief source of uncer- 
tainty in such quantitative methods lies in the unavoid- 
able variation of individual i animals and 
in the mg nature of re point. 
protection from scurvy or a nite degree of partial 
protection are conditions difficult to judge. 


storage. The specificity of the tooth method 

and method is an important f lacking 
from the Harris. On. the 
other , the two former methods are liable to cause 
subjective errors in judging the of scurvy. The 
need o experience equipment 
use 


biologic methods but ma: 


12. It is important that the section be made at a consistent level of the 
tooth, otherwise the 
tooth may be observed 
the he odontoblasts 


14. Coward, Katherine H.: The Standardization of 
’ Coward, Katherine, and Kassner, Elsie W.: of 


Pigs, Biochers. J. B@: 1719 (Sept.) 1936. 


2 sufficient to afford complete protection from macro- 
‘= scopic scurvy is selected as a unit, and the results of 
embedded in celloidin and sectioned just anterior and 
parallel to the first molar at right angles to the longi- 
tudinal axis of the mandible. This method gives a cross 
section of the incisor root, which runs parallel with the 
jaw at this point."* Sections were stained with hema- 
toxylin and eosin and with connective tissue stains. The 
degree of protection was scored from 1 to 4 for each 
tooth and the average obtained for all animals on a 
like level. The guinea pigs receiving the orange juice 
showed an aver rotection of 1.3, while those 
equals 20 international units, the i of the - 
standard with each assay makes possible a correction 
bio-assay for vitamin C depends on the experience of 
the investigator, equipment available, material to be 
other factors. In addition to the economy of time, the 
tooth method or the curative method is most useful if 
the quantity of test material is limited or subject to 
while the other methods are adaptable to the usual F 
laboratory equipment. It is my experience ** and that 
of others ** that a longer test period than that recom- ; 
mended by Harris (e.g., four weeks) is necessary 
to obtain quantitative results comparable with those of 
other methods. 
CHEMICAL METHODS 
In general, chemical methods are more rapid and | 
accurate than EB, lack specificity. 
However, when available and used with precaution they 
are of great help in many problems not subject to study 
by bio-assay. 
Key, Kathleen M., and Morgan 
of the Vitamin C Value of Ascorbic 


1292 ASSAY AND SOURCES 


The identification of vitamin 
striking ing properties it apparent . it 
had previously as an unknown 

in and animal tissues.'* Tillmans ** in 
ae of freshness of natural foodstuffs had 
polated out thet seducing fresh 
ruits and vegetables which can be estimated by titra- 
tion against an indicator, 2,6,dichlorophenolindophenol 
and which appears to run parallel with their 
vitamin C content. The establishment of the identi 
of vitamin C by Waugh and King ** stimulated experi- 


sonably specific for vitamin C in natural products.” 
The essential features of the test are an extraction 


Reduction of indicator solution by vitamin C in acid solution. 


indicator solution is quantitatively and rapidly reduced 
by vitamin C in acid solution to a colorless compound 
as represented in the equation. : 
Indophenol Method.**—The indicator solution is pre- 

by di ing the required amount of dry dye in 
water (50 mg. for food and 10 mg. for blood 
hundred cubi 


or 
the 


ndication of Vitamin ro Ztschr. {. Untersuch. d. 
and Ray, S. N.: Specificity of Hexuronic ( ) 


Vitamins, in Annual Review of Biochemistry, Stan- 


trech frequently and’ should be the 


4 


pure for this 


OF VITAMIN C—BESSEY 


quently titration with iodine.” 
cc. of the aforementioned sol ion to 100 cc. with 


point at which rapid fading ceases. 
for the amount of dye required to bri 
ing acid to the same end point should be applied 

including the 
This quantity is greater than the usual indicator correc- 


L potential lower than dye 
are possible sources of interference. However, most 
such substances found in natural systems react with the 

Z. 1; R. B., 

27. Barron, E. S. Kiemperce, Friedrich: 


H as 
Biol. Chem. 936. 
with Biechem. Ztschr. B77: 
29. M end King, Acid in the 
C, J. Biol. 1163: 409 (Nov.) 


cial ascorbic acid is usually sufficiently 
n 
is 
ce 
C 
determinations are y y ruptur- 
ing the cellular structures in metaphosphoric acid. The 
ments by Tillmans and his associates,” Harris and his acid prevents the rapid oxidation of vitamin C due to 
associates ** and Bessey and King ** which showed the enzymes ** liberated by the macerated 
close correlation between the amounts of vitamin C as presence of traces of certain metals.** 
2,6,dichlorophenolindophenol in many t ani- reagents use its 
mal tissues. Additional evidence has supported the and its inertness toward the indicator. 
view that the titration test when properly used is rea- acid causes fading of the indicator, w 
rapid with some batches.”* Sulfuric 
the dye and should never be used.'* 
ete x has been used in blood determinations 
cipitating agent to remove certain interfering su is a more complete protein ipitant 
to stabilize and bring into solution the  tective characteristics of 
vitamin C and subsequent = of the vitamin with An extract of a representative : 
. a standardized indophenol solution. or ani under ination (f 
The use of 2,6,dichlorophenolindophenol to deter- jg 
mine vitamin C is based_on the fact that the colored 4.4 fresh 3 per cent metaphosphoric 
paste is formed. The solids are thrown In a cen- 
| trifuge and the clear extract is decanted. Another por- 
J +o ty... a R Py + of tion of extracting liquid is used to wash the mortar and 
- ‘ - is stirred into the solids, which are again centrifuged. 
ferent, ee Eaters on The rinsing and washing process is repeated, and the 
Vitemnce acid) decanted aliquots of the extracts are diluted to SO cc. 
covitamic (necerbi’ "oad Aliquots (10 cc.) of the extracts are titrated with the 
standard 2,6,dichlorophenolindophenol solution until a 
, ee faint pink end point is reached. A 10 cc. microburet 
graduated in 0.01 cc. is convenient. 
The indophenol reacts rapidly with vitamin C and 
should be dropped in at a brisk rate. The end point 
for most plant tissues is stable for twenty seconds or 
more, while animal tissues usually fade alter from ten 
to fifteen seconds because of a slow reaction by other 
substances. Such extracts should be titrated to an 
solid dye is stable, the aqueous solution slowly changes 
| even when kept in the refrigerator and for this reason 
| should be restandardized frequently. It is standardized 
against a carefully prepared solution of ascorbic acid 
: containing 20 + 0.1 mg. per hundred cubic centimeters 
of 3 per cent metaphosphoric acid.* A good commer- icc convenient ly expressed in terms of milligrams of 
| ani: SuemtGrirg, Albert: Observations on the Function of the Peroxa- ascorbic acid per hundred grams of fresh weight, but 
| 2 New Carbohydrate ‘Syetem. Biochem. J. $8: aly) 1938, Harr in studying vitamin C in tissues which vary considerably 
University Press 43347, 1938; Filimans, Hirsch hs on | 
J.;, Hirsch, P., and Hirsch Redesing Property 
of Fonds ‘and Its Relation to Vitamin C, ft Comment.—Since the indophenol method depends on 
1g |W: Kine. C. The Chemical Nature of Vitamin the reduction of the reagent by vitamin C, many sub- 
Stanford University Press 1: 357, 1932; 91 263, 1933. — 
20. Tilimans, J.; 
Plant Tissues and I 
Acid 
King, Vitamin C, Ascorbic Acid, Physiol. Rev. 16: 238 
4 
| and. 
t be 
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point less distinct. This is especially 
true when small quantities of ascorbic acid are being 
titrated. In such cases the accuracy of the titration 
depends on the skill of the observer in detecting the 


point at which is by 
It is true that this feature 


Reductone (glucic beep” reductic acid * and other 


¢ 


Reduci Substance’ in the Jansen Sarcoma, Biochem. J. 90: 1216 (July) 
1936. arris, 
108 Oct.) 1933. arris.™ 


rianus: Seperation of Crotsine trem Ascecbic Acid 
Mercurie Acetate, Bicchem. J. 38: 1934. Adrianus, 
1934; Sone Coisbeal on the Determination of Ascorbic Acid, 

rowne, 
Constitution Soc. Si: 830 1929. 
BOG: 73, 1933. King.” Nelson and M 

37. T., and Acid: A 
Reducing Product of tes, Helvet. chim. Acta. 27: 


Ha L. Chemical Tests for Vitamin C and 
Grine Ouber Tissues, ature 138: 27 
1933. von Euler? Fox and 
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indicator at a perceptibly slower rate than ascorbic oxidized ascorbic acid (dehydroascorbic acid) repre- 
acid under the conditions of the titration. This is a sents an insignificant portion of the total biologic value 
requirement for the specificity and accuracy of the of fresh or storage products. 
method. The end point with plant tissues is stable for _— The titration value of some tissue extracts may be 
,ome time, but many animal tissue extracts and urines increased by preliminary treatment with hydrogen sul- 
contain sufficient amounts of slow-reducing substances fide.** Some investigators have interpreted this increase 
as due to reduction of dehydroascorbic acid and have 
modified the method to include both forms of ascorbic 
acid. There is sore doubt whether it is due to the 
reduction of dehydroascorbic acid or to the reduction of 
other substances which are then included in the titra- 
the necessity of completely removing the gas because 
imits accu sion in 
most cases is still within the range of biologic variation. hydrogen sulfide also reduces the a ‘ Emmerie 
The errors are of about the same order as those ‘or an Eekelen recommended the use of mercuric 
: : ' acetate to remove cysteine ergothionine and of thiosul- 
blood sugar tests. Unknown reducing materials are 
; woe fate followed by treatment with hydrogen sulfide. The 
reported to interfere with the test in nerve tissue, eye extra manipulation involved, with uncertainty at every 
lens and aqueous humor,*? the liver of some species ** makes the method at of doubtful value. 
and tumor tissues.** Reduction by phenols, tannins, indophenol | 
glutathione and many other substances is eliminated by has been described by Birch, Harris and Farmer 
titration in acid solutions below py, 3. Cysteine, some- a“ Ty 
‘ and Abt“ and Glick.* The last named applied 
times present in autolyzed tissue, must be estimated the Linderstrom technic to microtome-cut sections of 
separately or removed from the system. Ergothionine, standular tissues with some success. 
thiosulfate, cysteine and other organic sulfur com- Other Chemical Methods —Alternative methods based 
pounds may be removed by a rather unpractical mer- on the reduction of ferrocyanide,“ phosphotungstic 
curic acetate treatment suggested by Emmerie.” acid,“* methylene blue phosphomolybeic acid * and 
oretical standpoint it would seem these reagents 
the dye in a manner indistinguishable from that of might be as specific By useful as indophenol, but for 
vitamin C, Similar compounds are found in yeast, one reason or another they have not been widely adopted. 
mold, malt extract and beer.** These examples illus- [pn some cases they react too slowly in acid solutions 
trate the point that when one is dealing with a type of (Pu from 2 to 3 is a necessary condition for specificity). 
material not previously checked it is best to establish color changes often vary with time. Many of 
a the validity of the test by other means. these reagents react 1 ene yma d with pure ascorbic 
Recent evidence ** suggests that there may exist in acid solution but are inhibited or reduced by other mate- 
certain plant tissues significant quantities of physio- rials in urine and tissue extracts. Ascorbic acid in | 
logically available combined ascorbic acid which is not some cases shows side reactions with the reagent, thus 
extracted by the usual acid extracting reagents and interfering with quantitative reduction. A pe hay 
therefore is not included in the titration value. Unless method‘? in which the intensity of a ( 
the extracts are carefully prepared and titrated without _millimicrons) is measured before and after the destruc- 
too much delay, oxidation of vitamin C by liberated tion of the vitamin has been of value in checking the 
enzymes or traces of metals may cause a low titration curacy of the yn ste —— Extracts require 
figure. idati beyond the first ; : 
the snd Tauber and Kleiner advocated the determine 
: tion of reducing capacity before and after the destruction 
of the vitamin by an oxidase as a means of increasing 
the ey of the test. This method is also not 
entirely specific, because of the nonspecificity of the 
40. Birc 
Acid in Eye Lens and Method for 
and Sulphydry! Compounds, Ztechr. f. physiol. Acid in 
; Vitro and in Vivo, J. Biol. Chem. 117: 237 (Jan.) 1937. Che -_— 
| (Aug 
4 
tive 
$63 
44 
E. McHeary, E. W.: Combined Ascorb: cic 
in Plant Tissues, J 32: 1938. 4 


ur 
es outweighed by which 
raightforward and less yo than the 
aed. A discussion of the weaknesses and merits of 


this paper. 
e Technic. *\—The excretion of vitamin C in the 


state of vitamin C nutrition of the es 

The analyti for urine is the 
same as that previously described for tissues. Each 
specimen of vo ded urine is measured and a 50 cc. vol- 


to ten hours, during which time relatively little loss 
occurs. For analysis, the specimen is centrifuged if 
cloudy, and from 2 to 5 ce. depending on the concen- 
tration of ai The mitre with 3 


per cent . The mixture is quickly 
titrated to a aged 

a microburet being used. After 
correction for the titration blank and the added meta- 
phosphoric acid, the total excretion of the specimen is 
estimated and the twenty-four hour output calculated. 


The 
before and after a single dose is also of value in dem- 
onstrating the presence of subnutrition of vitamin C. 
This procedure undoubtedly shows the absence of sat- 

allow for an estimation of t 
such as is possible by the repeated dose 


49. F F. W., and Stone, Will 


a 33 
Influence 
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Blood Technic.*—The vitamin C level of normal 


technic for many purposes. 

With sli variations, the now most 
widely used for blood titrations is as follows: Five 
or more cubic centimeters of blood is oxalated in a tube 
which contains 2 mg. cyanide, and 
2 cc. of plasma is pi into 8 cc. of 3 per cent meta- 

ic acid The mixture is stirred, 


destruction in the absence of cyanide as have been 


redistilled from glass, the filtrates ie preter stable for 


ye. especially significant 
wine the filtrate i treated with hydrogen sulfide before 


racies 
as determinations. Mindlin and Butler,” 
in an unpubli manuscript, propose a method which 
yields results satisfactory for clinical purposes by the 
use of from 0.2 to 0.3 cc. of illary blood. 
decrease in concentration of indicator produced 
by the addition of an amount of blood plasma filtrate 
$4. Abt, A. F.; Farmer, C. J I. M.: 


of Ascorbic 
Sherman and 


J. Pediat. 10: 577 (May) 1937. 


Sherman.* and a 1 
$5. Pijoan, M 
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enzyme.” Roe has described a method based on 
another principle, the color reaction between aniline bl 
co 
means for evaluating the reserve vitamin C by a single 
determination for persons in that wide zone between 
scurvy and saturation (from 0.3 to 1.8 mg. per hundred 
cubic centimeters). This rapid direct application of 
the test will undoubtedly replace the less practical urine 
aul t proposed chemucal methods is not within 
$ primarily on the relative 
tion of the tissues and the immediate intake of ascorbic 
acid. As a state of tissue saturation is approached, 
the quantity of ascorbic acid excreted in the urine 
gradually increases until at saturation a marked abrupt stoppered and centrifuged. A 5 cc. aliquot (equal to 
elevation occurs. The quantity of ascorbic acid required 1 cc. of plasma) of the clear centrifugate is immediately 
to induce saturation a rs to be a measure of the titrated, as previously described, with dilute 2,6,dichlo- 
rophenolindophenol. After a correction for the blank. 
which always should be performed parallel with a 
determination, the ascorbic acid is calculated and 
expressed as milligrams per hundred cubic centimeters 
ume containing 10 cc. 0 per cent met of plasma. All sources of error being taken into con- 
acid is filled to the mark and stoppered. Aliquots should sideration, the titration is probably within 0.1 to 0.2 mg. 
be stored in the refrigerator and titrated within eight of the true ascorbic acid content of the blood for the 
range from 0.3 to 1.8 mg. per hundred cubic centi- 
meters. With plasma of lower value, the errors are 
greater. Cyanide is added to inhibit the slow inactiva- 
tion of ascorbic acid which occurs in both plasma and 
filtrate. This is a good precautionary measure against 
oxidation due to traces of copper and other catalysts, 
although I have never observed such high rates of 
reported.”” With caretu re $ and water 
ucing capacity 0 urine uring a 
ong re before the test establishes the excre- 
tion ve o t patient before treatment with ascorbic asma is prete to w c or vitamin deter- 
acid. This also places the interpretation of the test minations because of the greater stability of plasma 
: on a a thus correcting for the small  fijtrates. Substances liberated from red cells by 
has reported a significant interference by thiosulfate, this reason plasma which shows evidence of hemolysis 
ger wed the diet is unsuitable for ascorbic acid determinations. Another 
of scurvy and extreme deficiency and its restoration at objection to using whole blood Sitrates for vitamin C 
a predicted rate when ascorbic acid is fed contribute titration arises from liberation of substances that also 
: mani ons are carried out properly and eee ge 
Saas. & tee Sus & character are aot attempted, the A satisfactory method requiring less blood would be 
f distinct value in preventing the necessity of venous 
neture. Micromethods so far published have not 
a solution to this problem. The chief difficulty of 
The Acid as Furfural and 
He: as Furfur 
and Rheumatic — I.” tative Index of Ascorbic Acad Utilization 
in Human Beings and lis Application tothe ‘Stady uf Rheumatic Fever, 
Gin. Lavestigation 28s 3691 July) 1936. Harris, 1. and Ray, Studies on the Urinary 
i: 12) 1935. | Albay, M. Harris, J; Ray, S. 
Lancet 911399 (Dees 21) 1936. von Buler*  Sherm Blood 
Neerland. tro and Micro Method, J. Biol. Chem. 199: 6732 
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measured by means of a photo-electric colorimeter. This 
eliminates reading of the point. An 
accurately standardized d ve is not needed. Observation 
of the rate of fading of color with time permits the 
detection and study of reducing substances reacting at 
a slower rate than acid. te 

It is important to the fact that titrations 
of blood and many other tissues which are 
low in ascorbic acid have a limited accuracy even when 
done with the greatest care. A disregard for this fact 
is apparent from published investigations. Conclusions 
based on differences far smaller than the errors of the 
method used are obviously of doubtful value. Such 


isinterpretation can be avoided only a thorough 


DIETARY SOURCES 
This discussion is corccrned with the distribution of 
vitamin C in food and necessarily lays is on this 
subject. It should be remembered that nutri- 
of foods. Condemnation of a food 
possesses a low vitamin C value, anes tis. 8 com 
of or , is unjusti- 
fel. Same’ wih may excellent’ nutritional 


ai value fa norton 
is dependent primarily on two factors: the na 
of aging and processing which occurs 
Among the richest sources of vitamin C are oranges, 
lemons, grapefruit (raw or canned), tangerines, toma- 
toes (raw or canned) fresh resh strawberries, green peppers 


prepared green lea fy vegetables have good 
vitamin we Can in spite of the re‘atively large losses 
on oe In this group may be classed 
cabbage, spinach, brussel kale, broccoli and 


quantities included in the diet. 

The lettuce group, including “eogens | Leg a lower 
vitamin C content than is generally realized but, since 
they are usually consumed raw, compare favorably with 

cooked vegetables. Other i vitamin C-contain- 
ing foods are kohlrabi, onions, turnips, parsnips and 
cauliflower. 

Dry cereals and legumes of all varieties are devoid 
of vitamin C, but almost any seed soaked in water for 
gee, hours and kept saalit for a few days until 

It sprouts becomes an effective antiscorbutic substance 
even when cooked. The British committee on accessory 
food factors has recommended the use of sprouting 
seeds as antiscorbutic foods in times of famine. 

Cooked muscle meat * is practically free from ascor- 
bic acid, although experience seems to show that if 
consumed rare or raw in large quantities it 
Scurvy. Liver is rior to muscle in this 
respect. The distribution of vitamin C in other animal 
tissues (not important as food) has been discussed in 
a previous paper of this series.” 

Butter, and cheese contain no vitamin C. The 
——"¢ C of commercial milk is very 
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Variety.°—Before the introduction of the chemical 


the need of attention these pints i to 
obtain food of the highest antiscorbutic 

quantity of vitamin C of others grown on the same 
soil under the same conditions. Canners of tomato juice 
should give as much attention to this fact as to methods 
of processing in order to provide the most potent prod- 
uct. Some varieties of apples“ are definitely higher 
in antiscorbutic value than other varieties. Similar con- 


soil were found 
to average 50 cent richer than the same varieties 
grown on soil otherwise 
similar conditions.” Fall when with 


seems crops year to year 
vary in ascorbic acid value because of conditions such 


ow and from what most plants and some animals 
form ascorbic acid is not clear, but the distribution in 
animal tissues shows it to occur in the t concen- 
cert in the most actively functioning tissues, in the 
and Munsell. Fellers.* Tressler Mack and King. 

Satterfield, = 


nan C 
Econ. 20: 258 il) Mach 
. G., and 


7 


hensive study of the influence of various factors such 
as variety, type of soil, season and maturity on the 
vitamin C of fruits and 
sistent differences according to variety have been 
reported for spinach,“ cabbage,** beans and peas and 
probably exist for most fruits and vegetables. 
Soil conditions affect the vitamin C content of spin- 
same varieties in was to 
Maturity and Origin.—Tomatoes increase somewhat 
in vitamin C content as the fruit ripens.“* However, 
mature green tomatoes gee nearly the same value 7 
as the red ripe fruit. ascorbic acid content of 
green peppers increases considerably on reddening. A 
single fruit which is green on one side and red on the 
other may show a difference of as much as 75 per cent. 
A lower vitamin C content in oranges sprayed with lead 
arsenate has been reported.** Immature Bramley seed- 
ling apples are as rich in vitamin C as mature fruit.” 
Most green leafy and root vegetables contain the greatest 
concentration of vitamin C during the period of most 
rapid growth. Sweet corn" and green peas“ show a 
beans and green _ although containing less antiscor- ™aximum vitamin C content during the tender stage, 
butic activity, A mg portant sources because of the and the content decreases as the seed matures. This is 
consistent with the lack of vitamin C in nonrespiring 
mature seeds. Ethylene ripening itself has no effect but 
tends to encourage early picking and may lead to a 
of Twenty- 
Am. Soc. Horti- 
itamin C Content 
1936. 
G.: Vitamin C 
427 (Oct.) 1936. 
Fertilizer on the 
Lebensmitt. 65: 
Sherman.® Treat- 
be published. 


cent of its vitamin C in a month, while at 45 or 50 F. 
the loss is only 10 per cent.“ Green beans and peas, 
like spinach, rapidly lose their ascorbic acid at room 
temperature 


market conditions ; about a 50 per cent loss occurs 
in one year.** With some varieties, li loss is 
observed after from three to six months’ storage." 
Vitamin C in rutabagas, carrots, turnips and sweet 
potatoes is slowly lost over a period of several months. 
These facts demonstrate the great variation in “stor- 
cold storage as compared with ordinary storage. 


enzymes) before freezing, considerable losses may occur 
during storage and thawing. Slow-thawing vepetables 


74. Tressler 63 and 75. 


75. Tressler, D. K.; Mack, R 
Vitamin C Content of’ Vegetables, AS. j hub. ‘Health 


( 1936. 
(June) 1934. » Esther L.: Vitamin C in Apples, J. Nutrition 7: 647 


a $43, 1907. 
79. Neleca, aed Matern, H.: Vitamin Content of 


Processing —For several reasons, effort should be 
to conserve the vitamin C values of the 


of the people than is generally realized, because of 
economic conditions, lack of knowledge or 


i 


supply for 


food qualities, such as flavor and the content o 
vitamins, usually parallels the destruction of vitamin 
In fact, the preservation of ascorbic acid may well 
used as a general index to the care with which certain 
foods have been 


a problem 

process on time and the 

and state of the tissue and influenced by temperature, 
access to air and presence of metals and enzymes. 
destruction of vitamin C when tomato juice is heated 


vitamin C in tomato juice is naturally stable but becomes 
rapidly inactivated when neutralized or made alkaline 
with soda. In general, vitamin C is less subject to 
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adrenal cortex, corpus luteum, thyroid, pituitary body rapidly lost their vitamin C. Losses of from 80 to 90 
and liver. This distribution edt be true also in per cent may occur in beans, peas or spinach in a few 
leaves and growing shoots and suggests a fundamental hours. Frozen foods should not be defrosted until 
concern with respiratory processes. However, many ready to cook or serve raw. Losses are reduced to a 
rapidly growing fruits are low in ascorbic acid, and = minimum by cooking without preliminary defrostiug. 
the respiratory many ea lemons, oranges and toma- 
toes does not seem to be unusually high, although these 
are among the richest sources of ascorbic acid. Eggs food supply rather than to depend on the use of foods 
and seeds are devoid of vitamin C, but the vitamin of special antiscorbutic ies. A larger percentage 
forms immediately from unknown constituents when 
a chick embryo develops or the seed sprouts. 
Storage.*—Time, temperature, care in handling and 
type of product are important factors in the problem 
of the stability of vitamin C during storage. Spinach pene ge depend on the general food 
and has 
bic acid, while the same spinach kept at 37 or 38 F. 
for the same period retains its original value."* This 
is true in general of green leafy vegetables of this type. 
Ca stored at room temperature loses about 25 per 
a The preservation of vitamin C between harvesting 
: corn in us ms its vitamin © well for two or 
three days, after which time a slow loss occurs.“ Green 
peppers remain rich sources of ascorbic acid for sev- cam def two thirds by pee | Itions 
not become bruised or wilted.* anaerobic."° Spinach and cabbage cooked by methods 
three months at 45 F. approxi- —— air are from 50 to 100 per cent richer in 
ix months 25 per cent and at one Vitamin C than when prepared by open kettle cooking." 
| stored at 45 The water in which vegetables are cooked may contain 
’ from 10 to 30 ‘Sufficient oxygen to become an important factor of 
two months. destruction.** This fact has led to the practice of 
: perature for a tarting vegetables in hot water. 
Crushing or bruising of many vegetables suclf as spin- 
ach, cabbage, turnips and rutabagas causes the liberation 
. of enzymes (oxidases) which in the presence of air 
catalyze the oxidation of ascorbic acid.* This is a 
rapid reaction and may lead to complete inactivation of 
the injured tissue in a few minutes. Starting the cook- 
ing in hot water quickly inactivates these enzymes. 
Shredded carrots, cabbage and other roots and leafy 
' tissues rapidly decrease in vitamin C content and should 
therefore be prepared fresh before serving. 
~ inc PO eT aDIC: Oo to vegetables may a better 
color but will lead to increased loss of vitamin C. The 
freezing and in have shown sli 
such as shelling, washing and blanching lead to signifi- = — 
cant losses. Asparagus, apples, potatoes, strawberries, There is no single factor which accelerates 
blackberries and orange juice are unaffected by freezing, the neti oa vitamin C so h sal 
while some losses are reported in ory operation The of ale Gand tences of 
with peas, beans and spinach. Pesnsing results in @ to complete inactivation often i "i ip Con 
certain amount of cellular disorganization, with libera- 
tion of enzymes from some types of plant tissues voided. 
* mg copper a tities o so 
Unless these products are properly blanched (to destroy small as to be undetectable by the usual chemical 
methods will lead to immediate and complete destruc- 
tion of the ascorbic acid in raw milk or cooking vege- 
~  tables.** The insidious nature of this factor makes it 
$2. and Gurin, C. Z.: Vitamins in 
Sept) i931; Canning Tomato Juice without Leos, ibe. 
bs og ene) 535. Chemistry of Food and Nutrition, ed. 5, New 


Vourme til 
Numeee 
very difficult to control, for, in addition to contamina- 
tion by contact and from the water supply, many foods 
naturally contain enough copper to be active. 

Drying ** in itself is not detrimental to vitamin C, but 
tion due to other factors sufficiently to prepare dehy- 
drated products of oo ¥ and lasting antiscorbutic 
values. Dehydrated foods have repeatedly failed in 
this respect when used in times of war. Many experi- 
ments have been reported showing that certain of the 
more acid fruits may be prepared so as to conserve a 
reasonable degree of their vitamin C activity, but com- 

considered dependable 
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with the emphasis on the unfavor- 
“influence” of contact with utensils, access 

to air, prolonged and alkalinity. Modern com- 


mercial canning, with careful plant control, can prepare 
products with a minimum loss of vitamin C which are 
comparable to carefully cooked fresh food. However, 
no rule can cover all cases, for there are badly controlled 
canneries as well as bad cooks. The variations in 
processing are so great that the products from each 
and perhaps each batch would have to be tested 

fore one could be sure of the vitamin C value. Boiling 
of cabbage in an open kettle or cooking in a pressure 


mercial products cannot as yet be cooker leads to almost complete destruction, while start- 
in this respect. ing the cabbage in boiling water and testing both the 
The Vitamin C Content of Various Foods per Hundred Grams * 
Mg.of Interna- Mg.of Interna- Mg. of “tool 

10 ann o 

10 200 Pear juice, canned......... Trace Trace 
Apricots, dried............. 7 1400 Peppers, green............. 180 3,600 
2 red, ripe.......... 4,600 
—_— Trace Pineapple, canned......... 10 

Blueberries, high bush... 10 13 300 0 

Broceoli....... » Seeds, mature, dry (all 

Corvete....... = Strawherries............... =. 

Celery stalls ° See rutabaga 

eo 1,200 10 200 Turnip greens.............. 60 1,200 

Corn 1,000 Vegetable juices canned...0to5 0 to 100 

° 

* Uniess otherwise indicated, these values are on fresh foods. 

Pickling, salting, curing or fermenting usually results cooking water and the cabb. about 25 per cent 
in complete loss of vitamin C. Fresh cucumbers con- ruction and 25 per cent loss in the water.** Similar 
tain from 5 to 8 mg. per hundred grams; salt pickles 
contain none. Fermented cider and other fruit juices beans lead to appro . 


mercial canning destroys 
vitamin C in peas, lima beans, spinach and asparagus. 
-canned 


and, like most canned s, remain stable while 


product 
canned but slowly lose their vitamin C when left 
to the air.” Baked and boiled potatoes are reported wo 
show only small losses unless overcooked. - Fruit jel- 


are tree from vitamin C. Sauerkraut and sauerkraut 
juice are unreliable antiscorbutic foods.** Commercial 
orange drinks which do net contain freshl red ™ 4 - 
orange juice are practically free from ascorbic acid.*” ‘ial canned juice, and both are good antiscorbutic sub- 
Vegetable juices rapidly lose their vitamin C because of C is lized acid | acid 
active enzymes and a high py and therefore are usually pacts. 
It is difficult to make general statements concerning 
the loss of vitamin C during such a variable process as 
cooking ** or canning. Recent work is in essential 
86. Sherman and Smith.? Fellers.© 
87. Bessey.” Fellers.@ 


lies and jams are usually low in vitamin C. Warmed 
over foods are practically free from acid. 
plums and cher- 


pared pies 
per cent of the original vitamin C value of the apple.” 
The use of canned sieved vegetables and fruit tor 
children has increased at a rapid rate in the last few 
years.” In spite of the most carefui methods of proc- 
essing, partial destruction of vitamin C is unavoidable. 
A great deal of variation in this occurs, depending on 
the type of food, freshness and method of processing, 
but in general it has been shown that the loss of vita- 
min C is slightly greater for purées than for the cor- 
ing canned whole vegetables. As a rule these 
products cannot be classed as potent antiscorbutic foods, 
although they may contribute materially to the diet 
because of the quantity consumed. 
Milk is the most nearly perfect and the least dis- 
pensable food. Nevertheless, the vitamin C content of 
commercial milk, raw or pasteurized, is not 
and should never be relied on to supply the require- 
ments. The use of the titration method has led to a 
better ing of those factors which may influ- 


number of determinations, both biologic and chemical, 
one may expect from 2 to 2.5 mg. per hundred cubic 
centimeters of ascorbic acid in fresh raw milk."' Even 
when the milk is cold this value slowly decreases, until 
a loss of from 20 to 30 per cent may occur in twenty- 
four hours. Sunlight or traces of copper accelerate this 
change.”* Pasteurization by the widely used holding 
method, unless unusual precautions are observed, results 


copper 
Loss of vitamin C activity due to pasteurization, aging, 
reheating and diluting, such as usually occurs in prepar- 
ing a formula for babies, results in a formula of very 
low antiscorbutic value.'* 
Although Hess ** found that a pint of milk a day 
infantile scurvy, the commercial milk of 
today, which contains from 0.3 to 1 mg. per hundred 
cubic centimeters, is a rather poor source of vitamin C. 
The 5 mg. of ascorbic acid represented by a pint of 
average commercial milk is far below that recommended 
for optimum nutrition. This fact has led to the general 
use of orange juice, tomato juice or potent antiscorbutic 
as a supplement to the infant diet. A breast- 
fed infant of a normally nourished mother receives 
from 20 to 40 mg. of ascorbic acid daily from the 
day of birth, because human milk is from four to six 
times richer in vitamin C than cow's or goat’s milk.” 
The implication is strong that vitamin C should be a 
constituent of the infant’s diet at a very early age. 
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Lactation on t itamin C (Ascorbic Acid) 
Cow's Milk, J. Nutrition 21:425 (May) 1936. Riddell, 
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The ascorbic acid value of canned or dried milk * 
depends primarily on the method by which the milk is 
prepared or handled.: Commercially evaporated milk 
which has been sterilized at a high temperature is 
almost free from vitamin C, while sweetened con- 
densed milk which has been evaporated in vacuum at 
lower temperatures retains a proportion of vitamin C 
comparable to that of pasteurized milk. Several investi- 
gators have reported good conservation in dried milk.” 
However, most commercial preparations are practically 
free from vitamin C."* 

The vitamin C concentrations of individual foods are 
summarized in the accompanying table. Most of the 
analyses reported were on fresh material. It is diffi- 
cult to estimate values for cooked or processed food 
because of the lack of uniformity of methods and treat- 
ment. Lower vitamin C values than those given must 
be expected because of immaturity, lack of freshness, 
= servation, long storage or results of processing. 

given are estimates derived after considera- 
tion of the available data,” including the results of 
—_ unpublished analyses from my own laboratory, 


preparation. 
States Department of Agriculture bulletin‘ contains 
fuller details of the vitamin C contents of foods and 
also references to the literature. 
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AIR FILTRATION 


TELL NELSON, M.D. 
CHICAGO 

By air filtration is implied the removal of impurities, 
usually in the form of dust, from the air. The benefits 
derived from such treatment of the air are of great 
importance in industry as well as in the control of many 
respiratory diseases. 

It can be stated that no air is free from dust. Dust 
comes from almost every process in which there is 
disintegration of materials and is thrown into the air 
by any method that will disturb the dust. Once the 
particles are in the air, they will remain suspended for 
varying periods .of time, from a few seconds to years, 
—— on their size and density. Particles of dust 
differ in size from those which can be seen only by an 
ultramicroscope to those which are easily discerned by 
the naked eye, particles 10 microns in size or larger. 
However, the particles of most concern in their effect 
on the human body are those from 0.5 to 100 microns 
in size. 

The concentration of dust particles in the air varies 


greatly, depending on the conditions operative in the. 


locality where samples are taken. In country air which 


is comparatively clean, especially after a rain, the par- 
ticles may be as low as a few thousand per cubic foot: 


96. Daniel and Munsell. Fellers.* Lack of space prevents reference 
to many of the papers considered. ” 
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— a + the raw edible portions under good market conditions. 
) in a loss of from 30 to 60 per cent. However, pas- 
teurization by the short time high temperature process [IIs 
of the Ra 
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of air, whereas city air will contain from five hundred 
thousand to two or three million particles per cubic 
foot. In heavy industrial centers the contamination has 
run as high as twenty million particles per cubic foot. 
Recent studies bear out previous observations of air 

ution in both urban and rural areas.’ In many 
industries the dust level is tremendous. 

The normal concentration of permanent dust in the 
air is not of much concern, as it actually serves a 
useful purpose in reflecting light and forming nuclei 
for rain drops. There are, however, great objections to 
certain kinds of dust and to their heavy concentrations. 
In addition to the economic loss due to dust, the effect 
either direct or indirect on health is often of vital 
importance.? If the concentration is of sufficient mag- 
nitude, ultraviolet rays may be shut off.* Dust as nuclei 
for fine droplets of water may form fog in heavy indus- 
trial areas. 

The direct effect of dusts on health depends 
large extent on their chemical composition and the size 
of the particles. In many industries dusts and fumes 
are liberated in sufficient quantities to be injurious to 
the health of the workers. Many such dusts are direct 


poisons, as arsenic, lead, mercury, manganese and cad- 


solid and gaseous ingredients of city air, such as carbon 
and sulfur fumes, irritates the mucous membranes of 


ganic dusts, such as silicates, iron, carbon and asbestos, 
leads to the fibroid condition of 


pneumoconiosis. These particles are probably smaller 
than 1 micron and when lodged in the alveoli of the 
lung produce a low grade inflammatory reaction and 
the appearance of dust carrying phagocytes. Passing 
into the lymphatics, the dust cells tend to migrate along 
the lymphatics to the hilar nodes. If present in exces- 
sive amounts, they block lymph flow, with resulting 
localized lymphoid hyperplasia and fibrosis.* 


_ Many mechanical devices have been built for remov- 
ing dusts from the air. However, because of the large 
variety of dusts, their difference in size and chemical 


The main object is to remove as nearly 100 per cent 
of the dust as is possible. To this end Rowley‘ has 
1. Atmos heric 
ee Semen Contamination, editorial, J. A. M. A. 210: 1839 
J. Lie 25: 457, Her 
Health. oblentz, and Korff, A.: Am. J. Pub. 
4. Report of the Committee on Public Health of the New York 
Cp, Medicine, Bull. New York Acad. Med. 7: 751, 1931. Y 
-: Heating, Piping and Air Conditioning, 1931, P 57; Physical 
15) receic, Principles of Air Conditioning, J. A. M. A. 208: 1708 (May 
) 1937; ibid. 2082 945 (Sept. 18) 1937. 
5: 25 ak: Eimer H.: Oxford Monographs on Diagnosis and Treatment 


6. Koessler, 
Pollen So K. K., and Dur — A System for an Intensive 


il 17) 1926. 


ham, 
rvey, J. A. M. A, 1204 
7. Rowley, Prank B.: Univ. Minois 34:45 (Oct.) 1936. 
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requirements for 


MB 


laid down a group of fundamental 
air filtering devices, namely : 
1. High efficiency, or dust arresting power. 
2. Low resistance to the flow of air through the filter. 
3. High dust-helding capacity, or long life in service. 
4. Economy in first cost and upkeep. 
5. Freedom from odors. 
6. Fire resistance. 
7. Uniform efficiency over a wide range of air temperature. 
8. Low moisture absorption. 


the 


methods. Mechanically it is impossible to 
remove all. fine dust particles from a stream of air with 
an air washer. Bubbling air through a volume of water 
at a slow rate, particularly if the water is greatly agi- 
by mechanical means, gives a higher degree 


Modern developments in 
type of filtering medium permit large volumes of air 
to be passed through the filter without sacrificing effi- 


N 
Obviously these requirements must be modified to fit 
certain types of air cleaning, such as the water spray. 
Air cleansing may be accomplished in numerous 
ways. In general the methods can be roughly grouped 
into five main divisions: air washers (water sprays), 
dry filters, viscous coated filters, electrical precipitators 
and dynamic precipitators. 
i 
device and the operating conditions under which it is 
used and will vary over a wide range. Each method 
has a definite field of usefulness and when used within 
its own limitations attains its maximum efficiency. 
general it may be stated that dusts of, small sie 
mium. Lead poisoning 1s a Classic exan a diseas€¢) which are harmful to health require filtration of the 
due to such an occupational hazard. Inhalation of other highest efficiency under the most variable conditions. 
are perhaps the most efficient for the removal of the 
the nose, throat and lungs, producing discomfort, and smaller particles of dust, whereas for home and hospital 
in some instances it may cause injury to health. In use dry filters are most efficient. a 
addition, the inhalation over long periods of fine inor- The air washer for the removal of dust and pollen 
efficiency in dust removal than the air washer. The 
greatest field of usefulness of the air washer is as a 
primary cleaner in a system in which there is a secon- 
dary filter of greater efficiency. In this capacity it will 
In persons who are sensitized to pollens, inhalation remove the larger particles and thus give a longer life 
of these air impurities precipitates symptoms of hay to the secondary filter in addition to maintaining or 
fever and pollen asthma. The concentration of pollen  jncreasing the humidity. 
in the air varies greatly in different localities and is Dry filters are made from felt, closely woven cloth, 
often enormous. In Chicago, for example, it has been cotton mats and cellulose material (paper type). A 
shown that hundreds of tons of ragweed pollen are  fijter of this type is spread on a frame, usually in a 
liberated each season.® fluted fashion to give a large filtering surface to allow 
they are found, there is no single filtration method jx superior to water cleaning as well as viscous coated 
which is applicable to all. filters for the removal of dusts and pollens injurious 
to health. Such filters are well adapted for installation 
in hospitals and homes where filtration is required. 
Their efficiency is at its maximum when the filter is 
new. When properly cared for under ordinary oper- 
ating conditions, the loss in efficiency of dry filters is 
very slight. 
Viscous coated filters are made of numerous types 
of materials such as spun glass, metal wool or fibrous : 
material, which are usually packed loosely in a frame 
or so arranged that the air is deflected from surface to 
surface. The material is coated with a thick viscid oil. . 
The retention of dust is due to the fact that it sticks 
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particles cannot pass fever, residence of the patient in ed a 
openings. This type of filter has its lowest will prevent the onset of symptoms due to sensitivity 


for dust arrestment when new, but as the to pollens. S appear as soon as the person is 
i i . to laden air. Persons experiencing 
tators have lately been advocated oms due to are relieved on a room 


a series of plates which are oppositely charged. The not increase a person’s resistance to pollen or dust, nor 
dust particles are charged by the high potential wire is it a cure for pollinosis or dust sensitivity. 

and i the plates are electrically attracted Pollen asthma likewise will be relieved by residence 
. This method is efficient for in ly filtered air, the length of time required 


+ 


Its disadvantages for the severity of the 
home and use are that it may liberate ozone, asthma and the duration of time may 
which at times may secondary effects, and it vary from a few hours to several days or even weeks." 
constant operation to maintain its efficiency. The subjecti clear up more rapidly than 

If the unit is shut down, the particles which have do the objective Persons who have 
become adherent to the lose their charge and asthma remain free as long as they remain in filtered 
may fall to the bottom, of the ducts, and when opera- air, with certain As has been shown," 
tion of the unit is resumed these may be blown out ic changes of wide amplitude may precipitate 
in a large volume. The electrical filtering device there- severe in with asthma con- 
fore requires a filter when used in homes fined in adequately air. However, the patients 
or hospitals. A filter to be used in homes or hospitals must first have been to Other factors 
should be as foolproof as possible of air conditioning as controlled humidity and 
Dynamic usually combine an exhauster temperature play a definite role in the relief of pollen 
and dust collector in a single unit. There is a primary asthma. It has been observed that the rapidity with 
and secondary air passage and a turbine-like impeller which persons who have pollen asthma are relieved is 
composed of a large number of carefully calculated greater under conditions of low humidity and relatively 
hyperboloid blades. The dust laden air is drawn into constant temperature in pollen free atmosphere than 
the unit by forces created by the rotating impeller; when the temperature and humidity are not controlled." 
then the In such controlled atmospheres, attacks of asthma pre- 
six 


in the relief of symptoms of hay fever and pollen asthma izing the benefits derived by the from such 


and in other inhalant allergies as well as its value as treatment of the air, have i devices for the 
an aid in has been amply demonstrated.* A removal of dust." 
brief survey of its value as shown by numerous workers Air i is recognized as most essential in 
may be summarized as follows: In uncomplicated hay many manufacturing processes, as for in the 
33%, p. $09. Beach, B. S.: Scient. Am. 289: 152 (Sept.) 1937. 10. and of 
KH Proc. Roy. Soc., Section of Therapeutics Sowing 
and Pharmacology, part 27: 19 (April) 1924. Med (on) isa? ion” > 
Munchen. med. Webnschr. 77: 726, 1930. cs Clin. 963 
S., Leopold, C. S.: Bronchial Asthma and’ Allied ih) meee & Med. 13: 
Peshtin M. M., and Beck, J. Lab. & Clin. Med. 28: 643 (April) Z.; Chan W. 
Storm van Leeuwen. W.. ibid. 26: 442 (Feb.) 1931. Comms, Wes, W. BR: 
sedtioned ‘Atmonphere J. A.M Am. Gas A. Month. 1726 (Jan.) 198 
Griebel, Ztschr. 40207 Nelson, Tell; Ra B. Z., and Welker, W. Chicago Pur- 
Rowe, A. HM. J. & Ree. (Nov. 15) 1998, 28 195. Clin. 281.600 (Rest. 23) 1936. 
and C L. E.: J. Allergy Meet., Mayo 
Kahn, 1S and Grothons, iid Nov.) 1938. Trasofl, “Abraham. ‘and Blumstein, George: J. Lab. & Clin Med. ‘22: 
Davies, CoM & “Hee. $43 (May 16) 1934. of (Air Filtration, in Fever and Pollen AL 108! 
riep, L. and Green, (ia, Uae.) 1936. 13. Rapaport B. Z.; Nelson, Tell, and Welker, W. H.: J. Allergy 
von Neergaard 3: (Aug) "1936. astch, Theodore; Warren, and S.: J. Indust. 
von K.: Schweiz. med. W @6: 837 29 A422 Hatch, Theodore; Fehnel, J. W.;_ 


= 
through t 
efficiency 
filter fills 

Electri 
for use in the removal of dust and pollen from the air. with adequately alr, engen of time requires 
They maintain a high+degree of efficiency for dust for such relief depending on the severity of symptoms 
removal. The operating principle is not new in indus- on entering. In a large series of observations, the aver- 
try. where it is known as the Cottrell method. It age time required for maximum relief was found to be 
| | pend | at a | | below 1.2 hours.*® Residence in dust and pollen free air does 
through the secondary air circuit and collected in a_ to eight hours and were less severe than those observed . 
hopper or passed outdoors. The dynamic precipitator when humidity and temperature were not controlled." 
has a very high degree of efficiency for dust removal Residence in adequately filtered air is a procedure 
as the result of the magnitude of the centrifugal and of great help in the diagnosis of allergic conditions. 
dynamic forces imparted to the dust particles by the The effect of dusts, pollens and other inhalant factors 
impeller. usually may be ruled out in a few days by this method. 

Within the past ten years, filtration of air for the In other respiratory conditions which are definitel) | 
removal of particulate matter has received a great deal attributed to the effect of dust such as pneumoconiosis, 
of attention from the medical profession.* This has been the use of air filtration for removal of dusts is now a 
true in the field of | Its usefulness recognized preventive measure. | industries, real- 
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NEW AND NONOFFICIAL REMEDIES 


THE FOLLOWING ADDITIONAL ARTICLES HAVE BEEN ACCEPTED AS CON- 
rorMING TO THE RULES oF Tax Councit on Puarwacy ann Cuemistay 
or rue Aweetcan Mepicat ASSOCIATION FOR ADMISSION TO NEW AND 
Noworriciat Rewepies. A Cory OF THE RULES on Wuicn THe CouNCIL 
ITS ACTION WILL BE SENT ON APPLICATION, 


i 


intra- 
spinal administration where often it is to withdraw only small 
amounts of spinal fluid, as in children. serum is tested for its pre- 
cipitin and agglutinin content in mice and is standardized ing to the 
requirements of the National Institute of Health. Marketed in of 
one 10 cc. double end vial and in packages of one 10 cc. vial 
with sterile : needle and improved gravity injecting outfit. A 
vial of a 1:10 of this serum is included with each package for 
determining the sensitivity of the patient. 

20 cc., repeated every twenty- of least Gwe 
mens of fluid show no organisms bacteriologic examination. It is 
Necessary to exercise more than care im removing fluid and 

ce. adults may intravenously in very 


Nicotinic Acid, 50 mg. 

John & Brother, Inc., Philadelphia. 
id, 100 

Prepared by John Wyeth & Brother, Inc., Philadelphia. 


SULFANILAMIDE-ABBOTT (See Tue Jovrnat, 
March 12, 1938, p. 815). : 

The iollowing dosage form has been accepted : 

Sulfanilamide-Abbott, 1 Gm. Ampoules (Crystals). 


McKESSON’S COD LIVER OIL CONCENTRATE 
IN OIL, 6 C.—A concentrate of the ifiable fraction 
a 


ve.—Prophylactic, for infants and children 6 to 9 drops 
daily, or as prescribed by the physician. 


Manufactured the International V York 
min D concentrate is Sade cole. patent No. 1 ° 
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ESTRONE 
(THEELIN) (See Tue Journat, Aug. 27 


Estrone-Abbott.—A brand of estrone (theelin)-N. N. R. 


Manufactured by the Abbott Laboratories, North Cia. by license 
St. Louis University under U. S. 1,967 = i 1 
(July 24, 1934; expire 1951). No U. S. "trader 
Ampoules Estrone, 0.1 ma. il, 
tains al, 


estrone 0.02 mg. (200 
Vaginal Su iteries Estrone, 0.2 mg.: 
0.2 mg. ( international units) in a glycerogelatin 


ESTRIOL (THEELOL) (Sce Tue Jovrnat, Aug. 27, 
1938, p. 784). 

Estriol-Abbott.—A brand of estriol (theelol)-N. N. R. 

Manufactured the Abbott Laboratories, license 

St. Louis Universsty under U. S. patents. 1,967.90 and ‘1.967.331 

(July 24, 1934; expire 1951). No U. S. trademark. 

Capsules Estriol 0.06 mg.: Each capsule contains estriol 0.06 mg. 

0.12 : Each contains 


Pp. 

Pulvoids Digitalis Folium, : 


Digitalis Folium, 1 grains: Each pulvoid 
Prepared by the Drug Products Company, Inc., Long Island City, N. Y. 


DIPHTHERIA TOXOID, ALUM PRECIPITATED 
(REFINED) (Sec New and Nonofficial Remedies, 1938, 


Diphtheria Tosxoid, Precigutated 


PROPADRINE HYDROCHLORIDE-SHARP @& 
DOHME (Sce New and Nonofficial Remedies, 1938, p. 237). 
The following dosage forms have been accepted: 


TETANUS TOXOID, ALUM PRECIPITATED (Sce 
New and Nonofficial Remedies, 1938, p. 424). 
E. R. Squibb & Sons, New York. 


10.000. : 

CEVITAMIC ACID (Sce New and Nonofficial Remedies, 
1938, p. 480). 


Cevitamic Acid-Abbott.—A brand of cevitamic acid- 
N. N. R. 


te tho Alten Herth No U. S. 


patent or 
Tablets Cevitamic 0.025 Gm. 


Acid-Abbott, 
Tablets Cevitamic Acid-Abbott, 0.1 Gm. 
EPHEDRINE ANHYDROUS (Sce New and Nonofficial 
Remedies, 1938, p. 225). 


Ephedrine Alkaloid 
brand of ephedrine anhydrous-N. N. R. 


Manufactured by Gane’s Chemical W Inc., New York (Gane & 
Ingram, Inc., New York, distributor). No U. S. patent or trademark. 


EPHEDRINE HEMIHYDRATE (Sce New and Non- 
official Remedies, 1938, p. 226). 

Ephedrine Alkaloid Hemihydrate-(.ane and Ingram.— 
A brand of ephedrine hemihydrate-N. N. R. 


powdered milk, tobacco products, fine printing and 
lithography, and in many laboratories. The control, of 
air-borne fungi and molds in such industries as brewing 
has been greatly aided by the use of air filtration. In 
most of these industries, air cleanliness is of equal 
importance to the control of humidity and temperature a | 
and forms a most essential part of the air conditioning tains estrone 0.2 mg. (2,000 international units) in sesame so 
chanism. Ampoutles Estrone, 1 ma. in oil, 1 ce.: Each cubic centimeter con- 
mec tains estrone 1 mg. (10,000 international units) in sesame oil. 
he progress made in the field of air filtration within Vaginal Suppositories Estrone, 0.02 mg.: Each suppository contains 
the past few years has been a great help in both industry ee: eal 
and medicine. The deleterious effect of dusts on health a 
is now a well recognized fact and the removal of dust 
particles has definitely been established as beneficial. 
Further application of the principles of air filtration 
to other fields of medicine and industry will result in 
greater perfection of filtration appliances with a higher 
degree of efficiency. 
636 Church Street, Evanston, Il. 
Council on Pharmacy and Chemistry fies, 1938, 
ANTIMENINGOCOCCIC SERUM (See New and Noo- 
official Remedies, 1937, p. 395). p. 417). 
The Gilliland Laboratories, Inc., Marietta, Pa. Jensen-Salsbery Laboratories, lnc., Kansas City, Mo. 
which has been refined and the antibodies so concentrated that 10 cc. is 
equal to at_least 40 cc. of the whole (unrefined) serum. The concentrated ° 
serum 
a y ive 
oe ACID (See Tue Jovenar, July 2, 1938, 
p. 
of S850) units (U. P.) of vitamin A per gram and not 
than S80 units (U. S. P.) of vitamin D per gram. 
Actions and Uses.—It possesses the therapeutic properties : 
recognized for the vitamins present in cod liver oil. . 
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THE FOOD, DRUG AND COSMETIC ACT 
BEGINS TO FUNCTION 

The month of July witnessed the beginning of 
enforcement of the Federal Food, Drug and Cosmetic 
Act of 1938. While the majority of the provisions of 
the act will not become effective until next June, dan- 
gerous drugs and dangerous cosmetics are immediately 
subject to the new law. Moreover, the provisions con- 
cerning the introduction of new drugs are also in effect. 

The American Medical Association took an active 
part in procuring the enactment of the Federal Food 
and Drugs Act of 1906, which in its final form was 
obviously inadequate to accomplish the purposes for 
which it was intended. The Association has cooperated 
and is cooperating to the extent of its ability in bringing 
about the enforcement of that act and of its several 
amendments, and through THe JourNat, the Bureau of 
Investigation and its Councils has endeavored to keep 
the public and the profession informed about many 
harmful, deleterious or unscientific preparations. The 
Association proposes to follow the same policy with 
respect to the new act. 

removed certain restrictions ; the government may now 
proceed to act against products not previously within 
the purview of the law. Many years ago the Bureau of 
Investigation published a report on irrational or other 
dangerous cosmetic preparations for dyeing eyebrows 
and eyelashes. One particularly (Lash Lure) was 
reported to contain the dangerous paraphenylene- 
diamine mixture. THe JouRNAL called attention to 
cases of blindness which followed the use of this prepa- 
ration by some persons. The Food, Drug and Cosmetic 
Administration of the United States Department of 
Agriculture in its report for the month of July states 
that it has proceeded against “Lash Lure” and other 
similar preparations. The manufacturer of “Lash Lure” 
has notified the administration through its attorney that 
it was ceasing shipments immediately. 

Physicians not long ago were urged to the use of a 
product called Causalin. THe JourNnat pointed out its 


1938 


deficiencies and more recently a critical report’ was 
issued by the Council on Pharmacy and Chemistry, 

In this report the Council indicated that Causalin was 
apparently a mixture containing an aminopyrine prepa- 
ration and a derivative having chemical resemblance to 
cinchophen. Now the firm has been cited by the 
government because, the government alleges, the sub- 
sidiary label statement “Aminodimethyl-pyraz 
Quinoline-sulph te” was a false representation of the 
composition of the medicine, since other significant 
ingredients were present. The government alleges that 
the product, a pain-relieving preparation, is dangerous 
to health when used in dosages or with the frequency 
prescribed, recommended and suggested in the labeling. 

Of much interest to physicians is the recent ruling of 
the Food and Drug Administration on sulfanilamide. 
Under the dangerous drugs provision of the new Food, 
Drug, and Cosmetic Act sulfanilamide is prohibited 
from being sold to the public in “patent medicines” so 
far as: 

It is the consensus of qualified experts that sulfanilamide is a 
valuable aid in the treatment of several serious disease condi- 
tions when the dosage is properly adjusted to the requirement 
of the individual patient and frequency of dosage and duration of 
treatment are intelligently and expertly directed. It is further 
the consensus of such experts that, when used under other con- 
ditions, it is a dangerous drug, capable of causing serious injury 
and even death. 

sulfanilamide under 


given to the status of the provisions of the 
Food, Drug and Cosmetic Act which deals with traffic in dan- 


502 (j) of the Federal Food, Drug and Cosmetic Act, which 
section of the law is now in effect. 

Similar ruling has been made for aminopyrine, for 
cinchophen and for neocinchophen. 

Another item in the report of the Food and Drug 
Administration for the month of July refers to an inves- 
tigation of a number of food products. Among them 
was a consignment of curry powder heavily contami- 
nated with lead. Among the allegations made was that 
against 577 cans of a malted milk food drink containing 
little or no malted milk; 19,062 pounds of a so-called 
cocoa containing at least 12 per cent added vegetable 
gum; 426 packages of butter cookies containing little 
or no butter; 19 gallons of so-called lemon juice, found 
to be an imitation ; 150 gallons of refined soy bean oil 
which was found to be 90 per cent mineral oil; a sizable 
quantity of horseradish made up entirely of parsnips 
flavored with mustard oil and vinegar, and 104 sacks 
of caraway seed from which nearly all the essential 
flavoring oil had been distilled. 

The Food and Drug Administration continued its 
campaign of confiscation against unsterile gauze ban- 
dages and absorbent cotton, of which there seems to be 
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Cable Address - - - - “Medic, Chicago” 
Please send in promptly notice of change of address, giving 
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gerous drugs. 
Sulfanilamide and drug preparations containing sulfanilamide 
or related compounds for indiscriminate use by the general 
public, in a manner which constitutes a serious danger to health, 
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a profuse amount on the market. Among other con- 
ities were sixty bottles of milk of magnesia with 
cascara and sixty-three bottles of milk of magnesia with 
vanilla and sugar, both failing to conform to their label 
claims of composition. 

The Federal Trade Commission also has serious 
responsibilities in the regulation of advertising to the 
public. Recently it issued a release in which it is indi- 
cated that the U. S. District Court of Chicago has 
issued an order temporarily restraining the Hartman 
chain of drug stores from disseminating in any manner 
false advertisements concerning a weight reducing 


ing to the complaint the advertisement is false. Not 
only is the product not widely prescribed by practicing 
icians, but also the advertisement fails to reveal 


always be found solidly with the government in its 
protection of the public against the exploiters of impure 
or harmful foods, drugs and cosmetics. 


PROTRUDED INTERVERTEBRAL DISK, 
BACK PAIN AND SCIATICA 

Medical periodicals of the past few years contain a 
number of contributions dealing with the rupture of 
the intervertebral disk and its herniation into the spinal 
canal as a cause of intractable back pain and sciatica. 
The center of interest for the student of these condi- 
tions seems to have shifted from spondylolisthesis to 
the rupture of the nucleus pulposus. The exact knowl- 
edge of the anatomy and embryology of this long 
neglected structure dates back to the anatomic studies 
of von Luschka (1858). A correct clirical or patho- 
logic approach to the subject of the intervertebral disk, 
however, is a recent contribution, the result of the 
accurate and painstaking necropsy studies of the Dres- 
den pathologist Schmorl. 
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Briefly the intervertebral disk consists of an outer 
dense fibrocartilage firmly attached to the adjacent ver- 
tebrae and forming a strong but elastic ring, annulus 
fibrosus or lamellosus, acting as an envelop for the 
interior semifluid mass of fibrogelatinous pulpy center, 
the nucleus pulposus. The firm fluid cushion or shock 
absorber is subject, as pointed out by Keyes and Com- 
pere,’ to the laws of fluids. It is incompressible and 
confined to its normal shape and position by the strong 
and elastic annulus fibrosus. The amount of compres- 
sion of the intervertebral disk will therefore depend on 
the elasticity and strength of the annulus fibrosus. The 
incompressibility of the nucleus pulposus lends to it 
the function of transmitting the static and muscular 
forces from one vertebra to the next and establishes it 
as the axis of motion on which each vertebral body 
must work. 

Schmorl found in his necropsy studies of the spine 
that the intervertebral disk is often involved in patho- 
logic changes, the most common being prolapse (38 per 
cent) of the nucleus pulposus into the spongiosa of the 
adjacent vertebra, leading later to the formation in 
the involved vertebra of the so-called Schmorl nodules. 
He discovered further that in about 15 per cent there 
were small posterior prolapses of the nucleus pulposus 
beneath the posterior ‘ongitudinal ligament but con- 
cluded that they rarely, if ever, produced clinical symp- 
toms. He advanced the concept of the rupture of the 
nucleus pulposus as the starting point for a number of 
pathologic changes in the spine, the rupture being 
facilitated or caused by the degenerative changes in the 
annulus fibrosus, with mild trauma as a second factor. 

The earliest clinical report of this condition was that 
of Goldthwaite, who reported a case of. sciatica and 
paraplegia due to a posterior herniation of the inter- 
vertebral disk at the lumbosacral junction. He sug- 
gested that such displacements might be the cause of 
many cases of sciatica, lumbago and back strain. A 
similar case was reported by Middleton and Teacher 
of England, but both observations attracted little inter- 
est. In the next decade and a half, a number of neuro- 
surgeons, among them Elsberg, Stookey, Bucy, Adson 
and Dandy, reported cases of enchondroma developing 
from the intervertebral disk and causing spinal cord 
compression. In 1934 Mixter and Barr * reported from 
the Massachusetts General Hospital a series of nineteen 
cases of rupture of the disk, establishing it as a clinical 
entity and a cause of intractable back pain and sciatica. 
In 1935 Mixter and Ayer*® added observations on 
fifteen more cases. In THe JourNAL, Love and Walsh * 
have reported 100 cases in which the protruded inter- 

of the Nucleus Pulposus of the Intervertebral Dish, J 
with Involvement of the Spinal Canal, New England J. Med. 821: 210 


” B.: Herniation Rupture of the 


1935. 
, and Walsh, M. N.: Protruded Intervertebral Disks, 
J. A. M. A. 396 30) 1938. 


compound. The bill of complaint alleges that the 
defendant has falsely advertised the product for the 
purpose of inducing, or as a product which is likely 
to induce, its purchase as a weight reducer. Accord- 
that the use of this product under the conditions 
recommended may be injurious to the health of the 
user by causing loss or serious impairment of eyesight. 
It was brought out that the active ingredient in the 
drug is known as dinitrocresol. This is essentially 
similar in action to dinitrophenol. An affidavit by 
Dr. Harry Gradle states that he treated a Chicago 
woman suffering from a cataract of each eye folowing 
the use of the nostrum. THe JourNAL and the 
Council on Pharmacy and Chemistry have frequently 
warned against the use of the nitrophenol type of 
weight reducing preparations. 

The medical profession will follow with interest the 
further work of the Food and Drug Administration 
and the Federal Trade Commission since they have 
been fortified with new laws to combat deception. 
Some time may elapse before the courts will pass 
judgment on the new laws ; until this is done their exact 
status will not be known. The medical profession will 
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obulin to normal globulin, and scotomas of the central visual field. 
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factor. Treatment of Acute and Subacute Generrhes. W. J. McMartin, Omeha: | 
sema, asthma and the like). The operation been performed —p 209. bad 
thirty-one times (in twenty-eight patients) under cyclopropane Cutaneous 
and oxygen inhalation anesthesia or a combination of local imfil- prevention and Treatment of Seventy-Two 
tration with paravertebral block of the upper intercosal nerves, Cases of Asymptomatic and Clinical by art 
per cent procaine hydrochloride being wed. On retura to ficial Fever and Chemotherapy. A. E. end M. Lewis, 
the ward, an oxygen tent tas rarely been needed even in the J.C. 
bed risk patients, Intravenous infusion has been used if the Theregy in Treatment of | C. A Oven, 
blood pressure fell below 100 systolic, so that the pationt may 308. diss 


Northwest Medicine, Seattie 
ST: 231-270 (Aug.) 1938 
Obstruction Extrahepatic 


Ohie Staie Medical Journal, Columbus 
B41 841-960 (Aug.) 1938 
1. Abell, Louisville, Ky. 
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Poliomyelitis: Symptomatology and Treatment: Part II. F. E. Steven- 
son, Cincinnati.—p. 
Collateral Circulation and Relief of Vasospasm in Periph- 
eral Vascular Disease. L. N. Atlas, Cleveland.-—p. 899. 
Classification of Tumors. L. A. Pomeroy, Cleveland.—p. 903. 


Medical Journal, Harrisburg 


41.1 969-1082 (Aug.) 1938 


Treatment of Infected Abrasions of the Cornea. C. F. Kutecher, Pitts- 
bargh.—p. 979. 
Hypothyroidism 


Diagnosis arious Juxtadiaphragmatic Lesions, Par- 
ticularly Perinephric Abscess. R. D. Bacon, Erie.—p. 992. 
Cangenital Cataract. B. Chance, 
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Israci and C. W. Charny, 
Operstions for Core of Sinus 
Prognosis, 
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vestige of infected material, localized meningitis or osteomye~ 
litis, abscess in the frontal lobe and/or infection in another 
sinus; (2) in the maxillary sinus to injury to the infra-orbital 
foramen, inj nerve, 


i the 
long, narrow, fronto-ethmoid cell, the thin slitlike orbital or 
any ly misplaced ethmoid cell that may be infected, 
The ethmoid capsule and the sphenoid are considered as one, 


Public Health Ww D.C. 
GBs 1337-1380 (Aug. $) 1938 
Human Infection with Bacillus Rodentium: Case, 
N. H. Topping, C. E. Watts and R. D. Lillie—p. 1340. 
Studies oa Dental Caries: V. Familial im the Caries 


Surgery, St. Louis 
43 161-320 (Aug.) 1938 
of Perforated Appendix. C. 
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Subdural Hematoma, Acute and Chronic, with Some Remarks About 

Treatment. A. Kaplan, New York. 211. 

Bilect om Blood Flow of Decreasing the Lumen of Blood F.C 

Mana, and by invitation J. F. Herrick, H. E. Essex and E. J. 
Repart ef S00 Bell, 583. 
Blood Transfusion and Storage Blood Emergency Procedures. 

operation in peritonitis are out of proportion to the 
amount of surgical work performed, there must be some other 
explanation of why these patients improve. It seems likely to 
Brown that in some cases equivalent improvement may be 
accomplished by the use of closed ether anesthesia alone. A 

an 


g, 


lipoids, fatty acids, acetone-soluble fat and wax can be isolated. 
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Hagyard, —p. 237. 
Primary Pyocyancous Meningitis: Report of Case Ending in Recovery. from overlying sinuses, failure to remove me imective mate- 
E. H. Berger, Portland, Ore.—p. 242. mn rial from the sinus and infection of an adjacent cell (anterior 
Residual Abscesses After Ruptured Appendicitis. M. S. Rosmblatt, cisscid) causing symptoms resembling those of maxillary 
Modern Rationale in the Trestment of Pneumonia. H. J. Friedman, sinusitis, and (3) in the ethmoid capsule and sphenoid sinus 
Seattle.—p. 246. traumatized periosteum or bone near the foramen, direct injury 
T. W- to the nerves or blood vessels, proximity of the meninges 
Public Health Aspects of Pneumonia. D. G. Evans, Seattle—p. 250. 
Inexpensive Watch Glass Museum Mountings: Improved Technic. C. P. 
Pp. 
synechiae may follow an operation, with the walling off of iso- 
Ii.—p. 862. 
with Pancreatic Adenoma: Case 
L. A. Levison and T. L. Ramsey, 
Experience of Siblings. H. Kicia and C. E. Palmer.—p. 1353. 
Daytoa.—p. 873. Unsuccessful Treatment of Malaria with Sulfonamide Compounds. G. H. 
of Two Cases with Faget, M. R. Palmer and R. O. Sherwood.—p. 1364. 
Beatrice Bostle, 
§ SB: 1381-1442 (Aug. 12) 1938 
pe Comparison of Precipitation Reaction im Immune Serum Agar Plates 
with Protection of Mice by Antimeningococcus Serum. Margaret 
‘ Pittman, Sara E. Branham and Elsie M. Sockrider.—p. 1400. 
' Rhode Island Medical Journal, Providence 
113-126 (Aug.) 1938 
Surgical Aspects of Peptic Ulcer. Zollinger, Boston.—p. 113. 
Clinical Aspects of Testicular Tumors. W. C. Quinby, Boston.—p. 119. 
Aneurysms: Statistical Study of Eighty-Four Cases from Surgical 
Department of Philedeiphia General Hospital. E. R. Saleeby and 
P. A. McCarthy, Philadeiphia.—p. 969. 
161. 
| Following Removal of “Inactive” Appendix. C. E. Rea 
niin: "Speciation of Improvement Follow- 
Nicodemus and H, F. Hunt, Danville.—p. 983. MJ. 
Plea for Conservatiem in Appendectomy for Chronic Appendicitis: - M. J. Brown, Sayre, Pa.—p. 185. 
Observations om the Spastic, Irritable or Unstable Colon Syndrome, “Sivas Subdural Hematoma: Diagnosis and Treatment. R. G. Coblents, 
| 
Value of Bleod Studies in the Treatment of Lupus Erythematosus. J. J. 
Hecht and S. R. Perrin, Pittsburgh.—p. 1006. ies 
Endocrine Factors in Human Sterility: 
Therapeutic Measures. C. Mazer, S. 
Disease, S. R. Skillern Jr., 
’ Tumors of the —. Benign and 
and Treatment. Tucker, 
Attempt to Evaluate Dyspnes by Circulation Studies in Chronic Heart 
| and Lung Disease. E. Weiss and M. Kicinbart, Philadelphia.—p. 1026. 
presents the variable theories on the persistence of sinus pain 
3 after operations on the sinus as expressed by sixteen leading explanation for the apparent cures. The 
j thinologists. A tabulation of the opinions gives the following known to be aerobic organisms. From the 
caumes in order of frequency for the persistence of pain: turing the tubercle bacilli, the reduced oxygen 
incomplete. operation, disease elsewhere than in the sinus body would explain, at least partially, the 
synechiae or scar tissue blocking drainage or enmeshing the al study of the , 
| nervous reaction to pain, ne & 
atypical neuralgia of unknown origin, place with one or more of these substances to cause permancnt — 
| periosteum and bone, injury to the injury to the organisms or to produce an oxygen impermeable 
diversion of normal air currents wi membrane about them. Such speculations on a chemical basis 
| there is any evidence of sinus infection would tend to uphold further the proposed theory of anoxgmia as 
: otolaryngologist have not been fulfilled, an explanation of improvement in cases of tuberculous peritonitis 
i apparent following closed ether anesthesia alone or accompanying a surgi- 
. cal procedure. A study of cases of tuberculous peritonitis in 
4 believes that the persistence of pain (1) in the would do much to settle the question of whether inhalation ancs- 
a after radical operation may be due to failure to thesia is a factor in the improvement. -s 
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of medical services available. 

The interest always manifested in the illness 
and death of mothers and infants has resulted 
in numerous studies of the underlying factors 
causing the maternal and infant mortality in 
different parts of the United States. The results 
of these studies made by medical specialists 
in their respective fields have been constantly 
brought to the attention of both the medical 


veys were made in many states and in many of 
the larges cities ie the United States, The results 


negligence on the part of the physician 
responsible for a of the maternal 
deaths in the United States has caused not a 


little concern but has resulted in 

tive programs for improving the situation. In 
the last generation there has been 

improvement in the care received by maternity 
patients in this country, but this improvement 
has not kept pace with that of most of the other 
medical specialties. | 


The art of obstetrics has been considered 
strictly as a part of medical practice in the 
United States and without doubt it will con- 


MLD. 

tinue to become so in the future, 
No one who is familiar with the high profes- 
sional standards of the medical profession in 
the United States doubts that the average physi- 
cian obstetrics renders service to the 
best of his ability and knowledge. Since the 
ality of obstetric care received by a patient 
prim on the amount and type of 
education and experience her physician has had 

in this specialty, we are concerned 


can be no doubt that if every physician prac- 
ticing obstetrics had a thorough basic know 
of antepartum care and of the conduct of labor 
there would be fewer tragedies of childbirth. 
The Council on Medical Education and Hos- 
pitals of the American Medical Association 
reported in 1937 that “the teaching of obstetrics 
is ata lower level than that of the other major. 


part 
practice should be reserved 
for specialists and that therefore the ordinary 


undergraduate does not need much training 
along this line.” 

Eight years the White House Conf 
Committee on Teaching and Education 
stated that: 


The better the clinical training of students in the 
art of obstetrics, the obstetrics they will 


Devoted to the Educational Interests and Welfare of Medical Students, Interns and Residents in Hospitals 
SATURDAY, OCTOBER 1, 1938 
Obstetric Education 
EDWIN F. 
CH 
The practice of medicine in America has been 
the subject of discussion, praise and criticism 
during the past few years perhaps to a greater 
extent than during any previous comparable 
period of time. At no time in our history have ; 
American physicians been so aware of the inter- 
est of the people in the quality and quantity 
profession and the public. 
The White House Conference in 1930 studied 
all phases of the problem and published many 
volumes which are valuable sources of factual ts. | few schools - ; 
information. Following the exhaustive study | fer to students an adequate practical 
of maternal mortality in fifteen states made by | €*Perience under competent supervision. This : 
the Children’s Bureau, sur- | May result from a variety of causes, one of a 
ably alike. Analrers have been made of all i 
factors concerned in maternal mortality, and the = & 
tice, a thi a turn be reflected i 
more clinical instruction. . . . In so far as: ) 
rics is concerned, the qualted of students at the time | 
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clinics in connection with medical schools to give the 
medica 


necessary training and ex to 
spec 


antepartum, delivery and postpart 
importance of such instruction and training is 
illustrated by the fact that in a Midwestern 
state, according to a recent survey, more than 
50 per cent of the physicians include obstetrics 


in 
dance and well equipped 
labor may be fer. 
will not arrive for a long time but gestation and labor 
will continue. 


a few facts concerning the education now 
A. recent: Children’s Bureau questionnaire 


‘> answered by 2,538 graduates of sixty-one medi- 


cal schools in 1936 revealed that with regard to 
the study of obstetrics: ne 


of instruction given or the knowledge of 


the 
instructors of the principles of obstetrics ag 


applied to actual practice. As Dr. Weiskoiten 
pointed out in his survey of medical schools; 
“It would appear that in many instances far 
too little attention has been given to the sclec- 
tion of the faculty. It is safe to assume that a 
teacher should have some special preparation 
and that an individual who has had no such 
training or experience in a subject is not com- 
petent to teach it.” The failure of some schools 
to teach students how to practice obstetrics in 
the best interests of their patients under the 
conditions they must work under in homes and 


in small hospitals is responsible in no small 


part for their difficulties in later practice. 


The “Essentials of an Acceptable Medical 
School,” a by the House of Delegates 
of the American Medical Association, states that 
every medical student should have actual charge 
of fifteen maternity patients under the super- 
vision of a clinical instructor, yet 19 per cent 
of these ts delivered no patients in hos- 
pitals and 27 per cent had no home deliveries 
as part of their training. Fifty-nine per cent 
of the students had a total of twenty or fewer 
deliveries in hospitals and homes. Twenty-three 
per ceat of the students reported delivering ten 
or fewer patients in hospitals and homes. 


The number of patients a student delivers is 
itself no indication of the clinical training 


5 


intern should deliver at least ten patients while 
donee: 
the recent graduates 

referred to reported the facts given in table 2. 
Twenty-two per cent reported delivering ten 

or fewer patients in home and hospital during 

their internship. 

or fewer patients | 

during their internship. 
Of the interns who attended hospital deliv- 

eries, 22 per cent reported that their deliveries 

were not supervised by an obstetrician. 
Seventy-two per cent of these tes 

to include obstetrics in their 

cent plan to specialize in 


and 15 per 
Eighteen 


Few medical schools today have sufficient 
clinical obstetric material available for the 
instruction and training of their students in 
in their practice. 
Dr. W. C. Danforth, chairman of the Illinois 
Committee on Maternal Welfare, wrote in 1936: 
The ideal remedy for the high maternal mortality ~ 
| Stupents’ CumicaL 
Concerning their clinical experience while in. 
medical school, the 2538 recent graduates 
| Some attempt must be made to improve the present | reported the facts presented in table 1. 
eonditions while we wait for the changes which time 
will no doubt bring. For many years, in any event, 
most of the women in the majority of our states will 
|  « fs not fair to demand of man in family practice 
the’same familiarity with and skill in the handling of 
all the obstetric problems which are sometimes pre- 
sented. He must also meet medical problems in many 
man 
| be ta Io ethers, 
may be to meet situations 
' would tax the skill of specialist in his f 
hospital, assisted by a trained | 
special knowledge, lacking trained assistance 
and the material resources of a hospital equipped to 
ideal. must, however, have sound fundamental competent instruction and 
A paentodee obstetrics and realize not only what it is | superv experience is of little value. — 
‘Wise to do but also what it is unsafe to attempt. tom 
Before consid what might be | dents it is obvious that the amount of experi- 
siral fn education, fet us review | ence and instruction must be extremely limited 
Council on Medical Felucation of 
| Lectures were begun by 44 per cent in the second 
| year. 
Lectures were begun by 55 per cent in the third year. 
, Clinical training was begun by 4 per cent in the 
| second year. 
Clinical training was begun by 25 per cent in the 
fourth year. 
| Practically 100 per cent reported that their 
| clinical training included examination and care 
| of women during pregnancy, labor and the 
postpartum period. This survey shows that 
pecs che second or third year in most 
sc ; it does not, of course, reveal the amount Z 
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per cent of them did not believe that their | many students and These 
obs(: tric training in medical school and during | maternity centers should p care for the 


internship qualified them to include obstetrics 
in their practice. Sixty-three per cent of them 
wished to receive more obstetric training, and 
23 per cent reported that they were unable to do 
so because of too few hospital appointments in 
this field. 

There are only eighty-eight approved hospi- 
tals in the United States admitting more than a 
thousand. patients annually which offer resi- 
dencies in obstetrics or obstetrics and gynecol- 


Tas_e 1.—Deliveries by Medical Students 


More 
Number of deliveries... 1-30) 11-99 
Pereentage of students delivering this num- 
Prreentage of students delivering this num- 
ber in homes. ° e 2 8 


. Only forty-three of this number offer both 
cident: assistant residen In 


ph to return 

: hospitals have been pro- 

vided to a certain extent in several states and 

an increase in the number of these may be 
expected in the near future. 


medically indigent patient and afford oppor- 
tunities for research, and should be supported 
by public funds. The greatest difficulty in estab- 
lishing such centers would be encountered in 
staffing them with instructors who are willing 
and competent to teach sound, conservative, 
routine obstetrics rather than to demonstrate 
their surgical skill or unusual cases of great 
interest to them but of little practical teaching 


competent medical care 


obstetric training before graduation and dur- 
ing internship, or the practice of obstetrics must 
gradually be limited to those men who have 
a opportunities for special training in obstet-_ 


value. 
In order to provide a 
ee for a larger proportion of maternity patients, 
Every effort should be made to increase the | 
number of resident appointments in hospitals 
or assistant resident appointments in obstetrics | V obstetricians i community F 
and obstetrics and gynecology made each year. | ‘© teach and supervise the work of the interns | 
One inescapable conclusion of this question- | 2nd residents. bes | 
average physician entering practice y occur near future depend . 
not have sufficient clinical training in obstetrics | great extent on the study and careful consid- | 
to recognize and treat competently the many | eration by every one concerned in the teaching 4 
complications that may arise during pregnancy | 
and labor. now given medical students and graduates : 
is emphasized by limited number of spe- | (2) the results of the services these physicians 
cialists in obstetrics, most of whom are concen- | render their patients when in practice. | 
trated in a few large cities. The importance of adequate instruction for | 
Me undergraduate and graduate students has been 
recognized and stressed by teachers of obstet- 
7 Attempts to provide postgraduate lecture 
courses in obstetrics for local practicing physi- 2.—Deliveries 
make the physician realize more 
care. There has been a great demand from these 
physicians for opportunities to return to clinical |. resecstage dstvering thie sumber 
teaching centers for furthe aini Me st of ‘tals Guring 
| them have been disappointed, for there are few 
' places where-they’ may go for such training. | rics for many years. Unfortunately the tre- 
. mendous social importance of such instruction 
is not recognized by teachers in other medical 
fields and by the administrators of medical 
schools who to but do not act effectively 
in carrying out programs of obstetric education | 
: The problem confronting certain medical | advocated by teachers of obstetrics. | 
schools is the difficulty in making sufficient If obstetrics is to maintain its position as a . 
clinical obstetric material available for all the | recognized medical specialty in the United 
students. This lack of teaching material cannot | States, our physicians must receive sufficient | 
be remedied easily, if at all, in many medical | undergraduate me pee to enable ; 
schools, them to guide patients 
The establishment of a few maternity centers | preenancv, to conduct deliveries wi the. oki ae 
primarily for teaching in selected | and judgment required, and to penn a 
areas, especially in the South, would provide | value of expert consultation when complications — & 
©pportunities for additional clinical training for | arise. 


Comments and Reviews 


THE ART AND TECHNIC OF STUDY 
Thousands of students are at present return- 
ing to medical schools throughout the United 
States to continue their studies or to engage in 
the study of medicine for the first time. Cach 
one of the various medical curriculums will 
require of the students great concentration of 
effort and continuity of attention. In this long 
the students naturally will. acquire 


effective the hours of study. Such is the inten- 
tion of the following opinions of some writers 
who have given special attention to the technic 
of study. 

Walker ' points out that medical students are 
far too ready to slump into a condition of sub- 
normal physical health. A reaction tends to set 
in early against the athletic activity of the public 
schools when undergraduate life is reached, but 
sound physical health must be maintained. The 
ties given by university life for 


‘week and each year should be set aside exclu- 
sively for recreation. Of equal importance is 
the development of mental stamina, which term 


* 


which a broad general culture imparts. Dur- 
ears, time must be found for 


has 


islets of 


nu The Technic of Study, Lancet 9: 481 (Aug. 


skill, dexterity, practical experience and clinical 
acumen. Of greater importance still is the keep- 
ing of a proper perspective during the various 
stages of the curriculum. In practical work and 
in reading, every student should examine his 
methods of study periodically, ruthlessly scrap- 
ping unprofitable habits and customs. 


READING AND PracticaL Work 
Walker believes that reading should be done 
in the evening. The student should consider the 


technic of reading. At the outset, the student 
should decide whether he remembers best by 


merely looking at a written word, by writing 


be shunned. No attempt should be made to 
read soon after a meal or when tired. 

train or bus or “at any old time” is a 
waste of energy and promotes staleness. 
general rule, it is said that, if the practical work 
of a working day has been fai 
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habits of study, and it seems desirable for them ee 
may increase their efficiency and make more 
it down or by hearing it spoken. That is, he 
should learn whether he has a “visual memory” 
or an “auditory memory.” The former fortu- 
nately is more common. Every student must 
investigate his powers of memory by actual 
F experiment, decide his own classification, and 
& work on it. Once the most favorable channel 
2 for the reception of facts is decided, the details 
: of study can be regulated. Study from books 
: should be done in privacy in an environment 
| the preservation of physical fitness should be | conducive to alertness and clarity. Anything 
_ fully. A certain proportion of each | conducive to too much physical comfort must 
includes not only the acquisition and main- 
tenance of will and judgment, remote alike from 
| Fashness and pusillanimity, nor merely the 
| ‘ability to sacrifice the present to the future, but | two hours’ book work in the evening is ample. 
also the cultivation of the gentler arts of the | It is then that reading should consolidate and 
_ world. Medicine may be a jealous mistress, but | fix the practical work done during the day. 
| - the who gives her his all will never experience | Walker believes it should be an inviolable 
| the contentment and security | rule that whatever has been seen or heard in — 
the lecture room, laboratories or wards during 
| the day should have first claim on the time 
the study of a science for its own sake—any | available for reading during the evening. Sur- 
subject which appeals to the individual—or for | gery must be read during the performance of 
| the cultivation of literature or an art. The | surgical appointments, ophthalmology while the 
necessity for travel in the student years must | student is actually seeing ophthalmic patients, 
: be mientioned. During these tours, either at | and so on. It is worse than useless to attempt — 
home or abroad, there can be no harm in visit- | to acquire the formal dogmas of medicine by — 
| ‘ing the hospitals and schools; but any attempt at | suddenly beginning at page 1 in a large texthook. — 
promiscuous study, Walker believes, should be | The greater part of each morning and afternoon 
| suppressed. should be devoted to practical work and train- 
In the study of medicine much knowledge HM | ing. The surpassing value of dissection, of study 
to be acquired in a relatively short time. While | in the wards, outpatient department and receiv- 
| it is necessary to know, for example, that the | ing room, of lectures which flavor facts with 
| Me Langerhans are not in Polynesia, load- | a lecturer’s personal experience, and particu- 
ing up with necessary facts is by no means the | larly of the “writing up” of patients’ records, 
: most. important part of the curriculum. Much | needs no emphasis. It may be taken for granted 
more important is the acquisition of technical | that a “part” once thoroughly dissected is etched 
4 ————————————————————___——_ | deeply in the memory. Similarly, a scientific 
or clinical investigation once thoroughly per- 
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if brief rest pauses are introduced at intervals | degree is an asset, but unless its stores are — 
during long periods of work. Thus not only | usable in an iniellectual way a phenomenal © 


J 


enced. It is usually considered that to transfer 
one’s attention to another task after feeling 
fatigued at a previous one is efficacious in restor- 
ing mental efliciency. The so-called “subjective 
fatigue,” which is another name for boredom, 
tends to be abolished in this way. Mental 
fatigue is a matter of comparative unimpor- 
tance. Only a small part of it is probably 
attributable to cerebral activity, and even this 
abolished by a rest pause or by 
of The greater part of 


g 


memory may even be a hindrance. The author 
cites an experiment which seems to show that 
the last night’s cram before an examination is 
of little benefit unless for the acquisition of 
entirely new material. We lose only slightly 
by abstaining from all work in the last few days 
before an examination and probably gain con- 
siderably in that elusive quality called “fresh- 
ness.” 

In merely learning anything by heart, certain 
devices are of value. Grouping the material to 
be learned into intelligible unities naturally 
occurs to every one; presence of rhythm makes 
learning easier. It is easier to learn poetry than 


left to this instinctive selection. With some 

people there is too much slavish routine reading, 

too much of plowing through masses of perhaps 

unnecessary and irrelevant textbooks, omitting 

nothing lest anything be missed, as some people 

read every page even of the inferior works of 
a good author. 


E g 


Hi 


may mental work be made more efficient but 
flu- 
4 
7 the so-called “specific objective fatigue,” which | prose. It has also been found experimentally 
be is surmounted by changing over to another | that, if a poem of several verses has to be 
= type of mental activity. The apparent mental | memorized, it is more economical in the long 
3 incapacity in cases of “mental exhaustion” is | run to learn it as a whole rather than stanza by 
% nearly always the result not of intellectual effort | stanza. We remember best what interests us 
a but of anxiety or some other emotional dis- | most. Interest reduces also the effort both of 
a turbance, resulting from preoccupation with | attention and of remembering, and it increases 
¥ some personal problem. This is dramatically | the powers of observation as well. Interest leads 
5 fMlustrated in the sudden recovery of persons | also to selection and under its influence we 
” complaining of “brain-feg” which has perhaps select what we wish to remember often without 
limited their work to periods of less than an | Teelizing it. 
hour each, when a source of worry is removed. | _ But not everything, Gillespie says, should be 
Gillespie says that for practical purposes the 
mind is almost tireless. Even when there is 
considerable deprivation of sleep, intellectual 
“ work may be persistently maintained at a high 
4 level if the worker does not worry about his 
aa There is a factor called “warming up” that 
bee >. eccurs as the task proceeds. Our mental 
; the ance of avoidance of outside inter- 
> experience. In recalling some event we 
as 
ve 
ns. 
The best memory is 
é carried on without man who makes the greates! 
4 hours at a time if need be. ons with his experience; but 
difficult part of a difficult stuc 2 memory is a combination of 
of it. A careful arrangemen ess with selection. The man 
pauses will increase the total t his experience has much the 
the distribution and length of nd this marks the distinction 
be worked out empirically b i information and real know!- 
| for the type of work that he does. edge of the subject. 
: Memory is one of the most important aspects | There are methods whereby association can 
of the mental process involved in study, but 
o> mere memory in the sense of physiologic reten- | cussion and debate and by reading different 
g tiveness is not enough. To have it in a high | books in the same field, and also by writing — 
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beneficial has been the authors themselves. It 
is not possible to write about every topic while 

ring for an examination. A valuable exer- 
cise is the writing of papers, and they need not 
be necessarily on original work. It is good for 
the student to read regularly one of the current 
general medical periodicals, together with occa- 
sional issues of the more specialized journals. 
After graduation, the first few years often have 
to be spent by the young medical man in ridding 
himself of the unquestioning faith in authority 
and in the printed work that he has acquired 


of study, as a habit can thereby become estab- 
lished which has a certain dynamic effect of 


its own. 

INCENTIVEs TO STUDY 
The subject “Incentives to Study” came to the 
attention of the Yale University student body 
a few years ago and found expression in a sur- 
vey. A questionnaire was sent to each under- 


(2) 
‘assimilation. 
Data may be collected by the student from 
and organiza- 
tion involve judging and condemning so-called 


facts, then dividing ideas into groups. Deduc- 
re 


facts may be 
principal 


production, 

and polished, like motor cars 
belonging to a particular factory and, like motor 
cars, tending to become out of date when com- 
pared with later models. 
The young graduate, once he has secured his 
diploma of proficiency, usually has a transient 
wave of optimism. He soon discovers that he 


required for successful family 
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about the subject. Writers of textbooks and rag by proceeding from the 
monographs frequently acknowledge that the ts to the details. The central 
yersons to whom the writing has been most | idea must be found and firmly gripped. Princi- 
pal thoughts must be searched for and recalled 
frequently for valuation. All articles should 
progress by groups of facts. 
Assimilation is getting nutriment into usable 
form to accomplish a purpose. Ideas are : 
recalled by their relation or connections with 
other ideas. 
Individuality must be realized, the power to 
work must be developed, and system should be 
cultivated. Concentration of attention is to be 
acquired to eliminate waste. 
studen parrot-like 
aecmorizing tather then undeestending, | MEDICAL PRACTICE OF THE FUTURE 
| The methods of study adopted must vary | What is it that leads men to enter the medicai 
with the individual and with the nature of the | profession? In most cases the modest goal is i 
subject. Some stress the regularity of habits | that of earning an honorable living. Some | 
advancement of medical science, others the still | 
loftier aim of serving their fellow men. An 
astute minority strives for personal aggrandize- 
ment and for the all too rare distinctions q 
allotted to medical men. Whatever our initial © 
impulse may have been, we have embarked 
on a swiftly flowing stream with many currents a 
graduate and about 50 per cent of the and hidden rocks. We should realize these hard | 
student body returned answers. Reviewing the | facts. Considering all the circumstances of its . 
summaries of this survey, Davis* reaches the | past environment, the products of our orthodox 
following conclusions: (1) Definiteness and | system of education have bees wonderfully | 
| direction of purpose become incentives to | good. Tradition is sometimes a valuable stimu- i 
study; (2) concentration, rather than distribu- | lus; on the other hand, it may act as a drag on : 
tion, should be the curricular desideratum; | imagination and progress. Under our present 
(3) superior motivation placed Yale's poorer | social and educational régime, an increasing ; 
students in the lead in scholarship, but excessive | proportion of bright young men and women 
fe financial handicap may overcome motivation; | throng our higher schools and universities, and i 
Ze (4) it is the student's belief that for honor men | in due course they swell the crowded ranks of 
| the two final college years should be wholly | the medical profession. Graduates are how 
a tutorial; and these tutors should be the greatest 
e | teachers, instead of such men being reserved | 
for the large lecture courses. 
Process or Stupy 
The following steps in studying any definite 
section of a subject are suggested by Ryerson 
of the University of Toronto: (1) collection 
has fallen out of the frying pan of under- 
graduate life, even if supplemented by post- 
graduate experience, into the fire of everyday 
practice with new responsibilities and anxieties. 
He finds that the environment and equipment : 
particular, while inductive reasoning separates This is not strange. 
the relevant from the unimportant. Safety and since few of his teachers have been through a 
skill in neglecting some and accepting other | 


the mill of general practice. The common dis- 
eases for which he is now consulted are unlike 
those dramatic clinical pictures on which he 
concentrated his attention in hospital wards and 
theaters. He comes to realize the truth of the 
aphorism that “there is no such thing as a dis- 
ease; there is only a sick person,” and that his 
success largely depends on studying and deal- 
ing with the personalities of his patients. 


i 


perspective of the patient as a whole. Another 
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aperture of the body. Their field is sometimes 
i so restricted that they frankly admit being 
incapable of dealing with ailments outside it. 
Imagine a modern ophthalmologist supervising 
an obstetric case or a dermatologist dealing 
with a compound fracture. And the gallant 
general practitioner is expected by the public 
to deal successfully with all such cases. Never- 
theless we need the skilled ophthalmologist and 
His primary problem is usually economic. A | the expert dermatologist. 
few lucky young graduates find comfortable Specialism is advantagcous, but in modern 
practices awaiting them. The more brilliant | medical specialism there are dangers. One is 
students may be attracted to teaching or to | the tendency of the specialist to lose the proper 
research; others may undergo further training | Ee 
with the intention of qualifying as specialists. | is the difficulty of keeping open the lines of 
The majority are conten: if they can find con- | communication between specialist and general 
: genial employment and economic independence. | practitioner. These lines daily become longer 
Even in England the supply of medical gradu- | and more tortuous. When the vocabulary of 
| ates is already becoming greater than the | any specialty becomes unintelligible to the 
E demand, although in this respect we compare | average medical intelligence, it is in danger of 
: favorably with some other countries. In Ger- | losing its usefulness. 
4 many the proportion of medical men has/ There are two kinds of specialists: the real 
: become so high that the average graduate has | and the false. Of the pseudospecialists there are 
; to wait some ten years before he succeeds in | examples to be found within the medical pro- 
_, attaining an independent practice. In France | fession itself and a still more luxuriant crop of 
| the proposal has recently been made that all | unashamed quacks outside it. He extends his 
: medical men on attaining the age of 65 years | practice mainly by astute canvassing. He has 
| should be compulsorily retired, they being | been deservedly pilloried by candid novelists. 
treated as crumbling monuments. The eco- | The pseudospecialist, greedy of notoriety and 
| financial gain, is neglectful of ethical standards 
and sometimes actually dishonest. We are 
| unhappily familiar with the blatant com- 
’ mercially minded consultoid who performs 
operations on his richer patients . 
or purposes of revenue and on his poorer ones 
from its predecessors, Until the middle of the | in order to improve his technic. ‘Sometimes he 
operates in order to accumulate and publish 
practitioner regarded a completely | statistics demonstrating preeminent 
knowledge, attack any problem 
presented to him by his trustful patients. But | who, efter intense traisine 
since those days of the so-called all-round man, _ 
special materials, sometimes necessitating dex- 
. not only has the pace quickened but the load 
thet terity in the manipulation of complicated appa- 
The first stage of specialism in modern clini- | '*™* gradually attains to such a degree of 
cal work was when general or major medicine knowledge and skill that he is deservedly recog- 
diverged from general or major surgery. nized as a guide in difficult and doubtful prob- 
lems. We have the good fortune to possess 
THe Specialties many such men. 
| The specialties within the medical profession How are we to recognize the true expert? 
are steadily increasing. The laboratory worker, | He has characteristics by which he can be recog- 
the biochemist, the radiologist. the pharma- | nized. We observe the readiness with which 
| cologist aff others now perform work that is | he submits his results to control, criticism and 
indispensable to the clinician, who has neither | reobservation by his colleagues. He records his 
the special knowledge, the instrumental equip- | negative results or failures as scrupulously as 
ment nor the technical dexterity requisite for | his successes. He avoids quoting so-called per- 
carrying out such observations. Secondly, there | centages when dealing with short series of 
are the clinical specialists, who confine their | figures. The pseudo-expert who has had four 
B. activities to one special organ, or to one special | or five successful cases claims “100 per cent” 


| 


4 
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“I remember well that Dr. Charlie and I had 
been greatly impressed with the x-rays and such 
related mechanisms as were available at that 
early date, and we had acquired a rather impos- 


ing electrical machine. No one knew just what 
it could do, but it was thought to have some 
important value. Unfortunately 


machines of this type were sometimes being 
used by charlatans to impress patients and for 
that reason we had all the connections of the 
machine which could be used for spectacular 
action pulled out and replaced with wooden 
pegs. We showed this machine to Henry, who 
was much amused. As he had developed the 
clinical laboratories, so he took over the x-ray 
work, and to the day of his death he carried the 
scars of x-ray burns on his hands. 
St. Mary’s Hospital was first 
of the earliest operative cases 
the largest thyroid tumor I have ever 
patient, a Scotchman aged about 62, 
near Racine, the home of the Plummer 


zi 


Hi 


struck wi whole question of the purpose 
of the thyroid gland, its secretion, and its rela- 
tion to health and disease. He made a special 
study of disturbances of function of the thyroid 
and cleared up many of th: previously con- 
fusing ideas on the subject of thyroid disease. 
His studies on the effect of iodine in the pre- 
operative treatment of exophthalmic goiter led 
to an immediate reduction of the operative 
mortality in this disease to less than 1 per cent, 


and the necessity for multiple stage operations 
— almost eliminated. This elucidation of the 


the heart, the kidneys and their relationship to 
thyroid gland and other glands of internal 


fully prepared; each carried the work discussed 
a step further. For thirty-six years there was a 
continuous development of the subject to which 
he gave his life. 

“In 1899, as chairman of the Section on Sur- 
gery of the American Medical Association, I had 
written my address on esophageal stenosis. In 
one case of a different type, the obstruction was 
almost complete, yet there was no history of a 
cause. I had made a gastrostomy and had dis- 
covered that I was able to pass a sound up from 
below. Henry took over the case, dev the 
theory of cardiospasm, brought about dilatation 
of the stricture by the use of esophageal sounds, 
and cured the patient. He continued in this field 
with the greatest enthusiasm and developed 
mechanical methods of removing foreign bodies 
from the esophagus. From this phase of the 
study he passed to the investigation of diver- 
ticula of the esophagus. He developed bronchos- 
copy for the removal of foreign bodies in the 
bronchi, accomplished dilation of bronchial 
strictures, and worked out the method of diag- 
nosing disease conditions of the lung by secur- 
ing specimens of involved lung tissue for 
microscopic examination. His study of oxygen 
requirements led to the building of airtight glass 
oxygen chambers. These rooms, which preceded 
the oxygen tents commonly employed today, are 
still in use. In this field he achieved extraordi- 
nary results. Henry was a genius in mechanical 
detail. The first Mayo Clinic building, begun in 
1912, was essentially his work, in which the 
architects gratefully acknowledged his leader- 
ship. The present clinic building connected 
with the old is his monument. 

“Loved by his confréres and respected by the 


at the age of 62. with 
paralysis he recognized what it was and asked 
to have the family summoned, saying that in an 
hour he would be unconscious. As long as that 
intelligence which had carried him through life 
was permitted to function, he traced the prog- 
ress of this last illness. 

“The life of Dr. Henry S. Plummer was 
devoted to the welfare of mankind.” _ 


The high-developed clinicl petien 
eloped clinician examines his ts 
carefully and minutely, he recalls the course of dis- 
ease in past patients and becomes a prophet of the 
future course of disease in each new patient; he knows 
from experience the lities and the failures of 
treatment; he is cool and collected; he a cam- 


Persistently ee knowledge are 
increased; eventually by reason of attainment in 
is sought b sici for hel 

y ans for in r 

; he has a 
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’ “Henry Plummer as a boy knew this patient 
i while at Racine and was familiar with the 
details of the case. It made such an impression 
on ibis mind that he became interested in the 
thyroid gland and in his college course followed 
the cases of ‘thyroid disease in the dissecting 
room and the experimental laboratories. He 
| remained intensely interested in the subject of 
the thyroid all his life. 
“When Henry joined the staff, he was at once 
learned men of the profession the world over, 
S. Plummer Dec. 31, 1936, 
| goiter ranks among the great contributions to 
medicine. 
“The many papers Henry Plummer wrote 
bent of his mind. He 
| atten meetings of medical 
societies for the purpose of gaining information | P*/8" °! therapy and pursues it day by day, not easils 
as well as to contribute. Always he. concentrated bos conditions 
on the fundamentals, the blood, the a 
over the bibliography of his 7 
scientific publications. Each article was care- | 6:515 (Sept.) 1938, 
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